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FOREWORD

This book contains cne chapter of Part Two of the Report

of the New Englend-New York Inter-Agency Committee, organized

by direction of the President of the United States for the
purpose of meking a comprehensive survey of the land, water
and related resources of the New Englend-New York Region.
The comﬁlete report comprises three partss
Part One = The General Report.
Part Two = The Technical Report, with detalled
studies of the river basins and special éubjects.

Part Three = Reference Datas -



Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter

Chapter

THE RESOURCES

OF THE

NEF ENGLAND-NEW YOKK RECION

I

II

111

v

v

Vi

ViI

VIII

X

X

X

X1I

XIII

XIv

XV

PAD

XVIiI

XVIII

CONTENTS

Part Two

The New England=New York Region
- Subregion "AM

Saint John River Basin

- St. Croix Riwer Basin

Penobscot River Basin

Kennebec River Basin

Androscoggin River Basin

Presurpscot River Basin

Saco River Basin

= Maine Coastal Ares

= Special Subjects Subregiom "A"

~ Subregion "B"

= Piscataqua River Basin

= New Hampshire Coastal Ares

= Merrimack River Basin

- Massachusetts Coastal Area

= Narragensett Bay Drainage Basins

= Pawcatuck River Besin



Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter

Chapter

Chapter

Chapter
Chapter
Chapter

Chapter

XIX

X1
XXII
XXIII

XXIv

XVI
XXVII
XXVIII

XXIX

XXXI
XXXII
XXXIII

XXV

XXXVI
XXVII
XXXVIII

XXIX

Rhode Island Coestal Area
Thames River Basin
Connecticut River Basin
Housatonic River Basin
Connecticut Coastal Ares
Special Subjects Subregion "B"
Subregion "C"

Lake Memphremagog Drainage Basin
Lake Champlein Drainage Basin
St. Lewrence Drainage Basin
Special Subjects Subregion "C"
Subregion "D"

Black River Basin

Oswego River Basin

Genesee River Basin

Small Streams Tributary
to lake Ontario

lake Erie « Niagara River
Drainagre Basin

Special Subjects Subregion "D"
Subregion E = Hudson River Basin
Special Subjects Subregion "E"

Special Subjects, Regional



ST. CROIX RIVER
BASIN MAP

NEW ENGLAND - NEW YORK - INTER-AGENCY COMMITTEE




SAINT JOHN RIVER
BASIN

SAINT JOHN RIVER
BASIN

<

BRUNSWICK

A‘“*E

ST CROIX RIVER
BASIN

Longfeli .
Lake 9,

Deering

"@FOSTERVILLE

Loke U
 Brochert 1
£ fg;é”g} 7 st b
WESTON @ AW R
' LOCATION MAP

Boften
N Lake

SCALE IN MILES
0 10 20 30 40 50 60

DANF( RTH |

'NEW BRUNSWICK
COASTAL STREAMS

PENOBSCOT RIVER
BASIN

45° 30' so
| Forrow \~ H’VWRS BEX; y Simsquish,
Egsf \ L ake % o Lake ( I
Musquash b 5 g . .
CARROLL ke [ EN ) Hound Bm
® i -7 e ~.  @TOPSFIEL ~
S WY e T RN N SR
N\ ~ ; ) X o, .
i?;iﬂ Pieosont \ /' ‘ F | | §
; Loke ;_ ua;tuash |
Lombord Di n. f |
Lake Ridg El.1238 , , % |
éab., Mn. N : i
Axﬁ.ﬁl.i  Musquash \"

A b C Scraggly
N Wigke
UPP&!'. i Junior Loke N Upper | |
RSy s/ Zﬁoﬁr‘i 548 ,Q R Onbrook wh g
. Y Lote al 9
Sysiagkoebs:s %WM Oxbrook Au . _ " A «
ower .Lake BAILEYVILLE r P o
§‘ ! T
ysladobsis . KELLYLAN o\‘ o
Lake 3 ) ¢
3 A { WAWEIG
| y S( 0AK BAY o WA
3y

R T. STEPHEN

). ( MILLTOWN 43 AIS TS
5 wooou o § ' R

? aeh ¢ rnx\

Nah al Wildiife

Poaumcus 5
- hoke’ §

Wobassus \
Lake

pr— mm%

MAINE COASTAL
BASINS

MAINE COASTAL
BASINS

------

G/iffard’

Loke

ST. CROIX RIVER
BASIN MAP

NEW ENGLAND — NEW YORK  INTER-AGENCY COMMITTEE
MAY 1954 o

. SCALE "IN MILES
= _ : . 4] 4 8

ARMY N.E.D._BOSTON - MAY 1954 - _ | PLATE i
" - . CHAPTER IV

67°30'



- THE RESOURCES

OF THE
NEW ENGLAND -NEW YORK REGION

PART TWO
CHAPTER 1M

ST. CROIX RIVER BASIN

MAINE
NEW BRUNSWICK

NEW ENGLAND - NEW YORK INTER-AGENCY COMMITTEE



ST. CROIX RIVER BASIN
CONTENTS
SECTION I - GENERAL DESCRIPTION

location and ares, Main river, The estuary,
Headwater tributaries, Other tributaries.

TOPOGRAPHY AND GENERAL GEOLOGY - Topogrephy,
Bedrock, Surficial geologye

MAPS «~

CLIMATOLOGY AND HYDROLOGY = Temperature, Precipitation,
Snowfall, Stream flow records, Run-offs.

SECTION II - ECONOMIC DEVELOPMENT
SETTLEMENT
POPULATION
ECONOMY |
TRANSPORTATION
SECTION III - STORAGE AND STREAM FLOW REGULATION

General, Existing storage, Operation and regulation,
Potential storage.

SECTION IV = WATER SUPPLY

SURFACE WATER AVAILABLE - Safe yield, Natural quality,
Sanitary qualitye.

GROUND WATER AVAILABLE = Source of information, Quality.
WATER USE = Rural and agricultural water use, Industrial
water use, Surface water use, Ground water use,

Re=use.

DISCUSSION OF FUTURE WATER RESOURCES = Trends in water
use, Future availability of water, Future qualitys

CONTROL OF RESERVOIRS FOR FUBLIC WATER SUPPLIES =

CONCLUSIONS =

Page

12



Page

WATER SUPPLY PLAN = Improvement of water quality, 16
Investigation of supplemental irrigation, Ground
water investigations.

SECTION V - POLLUTION CONTROL

POLLUTION CONTRIBUTED TO WATER RESOURCES = Sewage 1
pollution, Industrial waste pollutione

EFFECT OF POLLUTION ON PRESENT WATER CONDITIONS - 2
S5te Croix River below Woodland, Sts Croix River
below Calais, Other water resources.

POLLUTION PREVENTION MEASURES IN EFFECT - Treatment L
facilities, Maine State pollution control
legislation.
CLASSIFICATION ADOPTED FQOR BEST USE OF WATEE RESQURGCES = 5
PROVISIONAL POLLUTION CONTROL - Costs and benefits, 6

Purpose of provisional pollution control plans,
Elements of provisional plaas, Cost estimate
criteria, Water condition criteriae

PROVISIONAL TREATMENT OR DISPOSAL FACILITIES - Treatment 9
facilities = Provisional Plan A, Reduction of
pollution, ProvisionalPlan A, Treatment facilities,
Provisional Plan B, Reduction of pollution,
Provisional Plan B, Treatment facilities = Provisional
Plan C, Reduction of pollution - Provisional Plan C.

AFPPROXIMATE WATER QUALITY IMPROVEMENT - Existing 15
water conditions, Water conditions under
Provisional Plen A, Water counditions under
Provisional Plan B, Weter conditions under
Frovisional Plan C, Water condition improvement,
Provisional Plan A, Water condition improvement,
Provisional Flans B and Ce

ESTIMATZD CUSTS FOK TREATMENT FACILITIES - Estimetsd 17
consvruction costs, Provisional Plan 4, Annual
charges for municipal sewage treatment - Frovisional
Plan A, Annual charges for private sewage treatment -
Provisional Plan A, Annual charges for industrial
waste treatment - Provisional Plan A, Estimated
construction costs = Provisional Plan B, Annual
charges for municipal sewage treatment - Provisional

ii



SECTION V = POLLUTION CONTROL (Continued) Page

Plan B, Annual charges for private sewage - 17
sewage treatment - Provisional Plan B, Annual

charges for industrial waste treatment -

Provisional Plan B, Annual charges for municipal

sewage treatment - Provisional Plan C, Annual

charges for private sewage treatment - Provisional

Plan C, Annual charges for industrial waste

treatment - Provisional Plan Ce.

BENEFITS RESULTING FROM WATER QUALITY IMPROVEMENT - 22
Power conservation storage and flood control,
Other reservoir and resource development projectse

SECTION VI = FLOOD CONTROL AND DRAINAGE

HISTORY AND ANALYSIS OF FLOODS = Flood history, Analysis 1
of floodse
DAMAGES - Headwater flood damage, Main river and lower 1

tributary flood damage’areas. Erosion damages,
Sedimentation damages, Total damages.

NEEDS = Basin requirementse. L
PLANS OF DEVELOPMENT - Existing flood control improvements, L

Consideration of flood control improvements, Effect
of land treatment program on floods.

BENEFITS =~ _ 6
SUMMARY AND CONCLUSIONS - Sumpary 7
DRAINAGE = 7

SECTION VII = POWER DEVELOPMENT

AVAILABLE POWER - Existing devslopments, The International l-
Ste Croix River Board of Control, Available power.

HYDROELECTRIC POWER INVENTORY = Detailed investigation of L
rejected sites.

SECTION VIII - NAVIGATION

Authorized project, Status of project, Commerce, 1
Adequacy of the existing project.

iii



ry The black bear, Mooss, Other forest
sriowl, Fur-bearing snimsls,

PISH « Brook trout, Salmon, Bass, Uther fish,
Re reat101al facilitiess

ECONOMIC ASPECTS =
NEEDS AND DEVELOPMEKT OF FISH AND WILDLIFE - Control
of habitat changes, Fishery resources, Effect
of dams, Effect of pollution, Control of warm-
water fish, Management of lakes for fishings
COORDINATION WITH OTHER LAND ANL WATER DEVELOPMENT =
FISH AND WILDLIFE PLAN =

SECTION X = RECREATION

D DD

THE RESOUKCES - Natural features of recreation importance,

Historical and archeological features.

PRESENT KECREATION USE - General recreation, Private
and commesrcial facilities and accommodations,
Public areas and facilities, Estimate of present
usSe e

RECREATION NEEDS AND FOTENTIALITIES -

PLAN FOR DEVELOPMENT OF RECREATION = General discussion
of the plan, Benefits of the plan.

SECTION XI - LAND MANAGEMENT
SECTION XII -~ MINERALS
INTRODUCTION =

MINERAL COMMODITIZS - Sand and gravel, Copper end
nickel, Granite, Peaty

MINERAL PLAN =
SECTION XIII - INSECT CCNTROL
PRESENT STATUS OF INSZCTS ADVERSE TO PUBLIC HEALTH

AlD THEIR CONTROL = Disease and vector problen,

iv

7

n
v

1

i



SECTION XIII - INSECT CONTROL (Continued)

Mosquitoes, Black flies, Deer flies and
horseflies, Punkiess

BENEFITS AND COSTS OF INSECT CONTROL =~

EFFECTS OF WATER RESOURCES DEVELOPMENTS ON INSECTS -

CONCLUSIONS =

'INSZCT CONTROL PLAN =

SECTION XIV - COORDINATED BASIN PLAN

GENERAL DISCUSSION ~ Storage and stream flow regulation,
Water supply, Pollution control, Flood control
and drainage, Power development, Navigation, Fish
and wildlife, Recreation, Land menagement,
Minerals, Iusect control.

VIEWS OF LOCAL INTERESTS -

FEATURES OP THE COORDINATED BASIN PLAN -

APPRAISAL OF THE COORDINATED BASIN PLAN - Water supply,
Pollution control, Fish and wildlife, Recreation,
Minerals, Imnsect controle.

RECOMMENDATION -

13

12



ST. CROIX RIVER BASIN

LIST OF TABLES

vi

Teble Page
SECTION I - GENERAL DESCRIPTION
l. Meen monthly and annual temperatures - 9
2. Averege precipitation - 10
3.  Snowfall - 11
L.  stream flow records - 12
SECTION III - STORAGE AND STREAN FLOW REGULATION
5. Major storage developments - 1
SECTION IV - WATER SUPPLY
6. Chemlcal and physical characteristics of untreated
publie surface water supplies - 3
T Summery of known present effects of irdustrial and
munieipal pollution on fresh streem water quality - 5
8. Chemical and physical cheracteristics of untreated
public ground water supplies - 8
9. Weter used and water supplied - 10
SECTION V - POLLUTION CONTROL
10. New Englend Interstate Water Pollution Commission
tentative plan for classification of waters - follows L
11. Approximeste present stream conditions and
approximate streem conditions resulting from
treatment or disposal under provisional plans - 12
12. Approximate effects of provisional plans on
water conditions - 16
13. Summaery of estimsted conmstruction costs and annusl
charges for treatment and disposal facilities -
) Provisional Plens A, B snd C - 2%
1. Basic dats on sources of munieipal and industrial
pollution - 28



LIST OF TABLES - Continued

Table

17.
18,

19,

20.
21,

SECTION VI - FIOOD CONTROL AND DRAINAGE
Average annual flood, erosion and sedimentation damages -
Summary of ultimate flood reduction and erosion control
benefits incidental to land treatment -

SECTION VII - POWER DEVELOFPMENT

Existing hydroelectric plants -
Bydroelectric projects investigated in detail -~

SECTION X - RECREATION
Fstimated costs of recreation development -
SECTION XIII - INSHCT CONTROL

Approximate densities of impertant pest species -
Population centers where insect control programs

may be desirable -

vii

Page

12



ST, CROIX RIVER BASIN

LIST OF PLATES

‘Plate
1, Basin map - Frontispiece
Yollows page
SECTION IV - WATER SUPPLY
2. Surface water supply - | Iv.2
3.  Average weekly alr and water temperature - L
L. IExpected yield of wells - 6
5. ' Total daily water use - - 7 10
SECTION V - POLLUTION CONTROL
6. Approximate present stream conditions - V-l
T. Water conditions resulting from Provisional
. Pollution Control Plan 4 - - - 18
g, Water conditions resulting from Provieional
Pollution Control Plans B and C - 18
SETION VII - POWER DEVELOPMENT
9, Basin map with sites - VII-7
10. BRiver profile - v 7
SECTION X -~ RECREATION
10a. Parks and recreation areas - X-12
SECTION XII - MINERALS

11, Iocations of mineral deposits - (facing) XII-3

viii

1-55



ST, CROIX RIVER BASIN

LIST OF PHOTOGRAPHS

Follows page

Vew storage dam on Tomeh Stream. This small dam 1is ITI-1
typical of the type supplying water for pulpwood
drives, hydroelectric power and industrial needs.

The St. Croix River near Baring, Maine. Industrial V-1
waste pollution end dems have eliminated see-run
fishes from the basin.

West Grand Leke Dam obstructs salmon migretions along X-11
the West Branch St. Croix River.

Selmon spewning snd nursery portion of Grand Leke Stream IX-13%
with a Maine State salmon hatchery on its bank.

The East Branch St. Croix River downstream from East X-2
Grand Leke is an undisturbed stream in & natural setting
end is en important spawning area for land-locked salmon.



SECTION I - GENERAL DESCRIPTION

1. location and area. - The St. Croix River Basin, as shown

on Plate 1, is located in the southeastern corner of Meine and the
southwestern portion of New Brunswick, Canada. its watershed is
bounded on the north by the SeintJohn River Basin, on the west by‘

7 the Penobscot River Basin, and on the south and east by coastal
streams. VThe basin has a maximum length in a northwest-southeast
direction of ebout 70 miles and a meximum width in a northeasf-
southwest direction of about 50 miles. Of the total area of 1,635
square miles, 1,010 square miles are in Maine end 625 square miles
are in New Brunswick;A In the Maine portion of the basin 70 or
more iakes and ponds have surface areas totaling over 135 square
miles, nearly 13.5 percent of the watershed area in Maine.

2. ThéVSt. Croix Basin has the shape of an irreguler nyn
stretching scross the international boundary between southeastern
Meine in the United States and southwestern New Brunswick in
Caneda. Two chains of lakes and rivers, a northerh group and a
western group, join near Kellyland and flow southeasterly along
the international boundaryvto Passamaquoddy Bay. The basin's
land surface is a gently rolling lowland.except for a few hills
near its watershed divides which rise over 800 feet.

3. Original or cut-over forests cover most of the basin.
Less than one-tenth of its area is in farmlend utilized for |

deirying, poultry farming and blueberry crops in particular.
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Produsts of tha forest,
rew meterials for the economic activities of the population.

This populstion is concentrated in e few communities, neariy all
in the lower St. Croix valley.

L. gEEE_EEZEE' - The St. Croix River throughout its entire
length forms e part of the international boundery between the
United States and Canada. The river originates at the outlet of
Grend Leke in the Chiputneticook Lake system, at Forest-City,
Meine, and flows first in a general northerly direction, through
fud Leke, for a distence of '‘about three miles, and then 20 miles
southeasterly through Spednic Lake to its outlet near Vanceboro,
Maine. From this point the river follows a meandering course in
a general southerly direction for about 5l miles to tidewater at
Calais, Maine and St. Stephen, New Brunswick. 1In the 77 miles of
its length between the outlet of Grand Lake and mean highwater at
Celais the river falls a total of Lj2l; feet. Nine feet of this
fall are between Grand and Mud Lakes and L1 feet are between Mud
and Spednic Lakes. The remaining 37L feet of fall are in the
St. Croix River bélow Spednic Leke. A profile of the St. Croix
River above Calais is shown on Plate 10.

5. The estuary. - The tidewater estuary extends east from
Calais and then south for approximately 1 miles to its mouth
at Passamaquoddy Bay, between Liberty Point in Robbinston, Maine
and Joes Point in St. Andrews, New Brunswick. The meen renge of

tide at the mouth is 19.2 feet, and at Calais, 20 feet. The
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extreme ranges, due to the combined effect of wind end other
causes, are 21.8 and 22.8 feet, respectively.

6. Headweter tributaries. - The headwater area of the

St. Croix River includes approximately 131 square miles, 79 in
Meine and 52 in New Brunswick, that sre drained by Monument Brook
and the upper portion of the Chiputneticook Lekes. Monument
Brook rises in the northeast corner of the town of Amity, Maine
end flows in a gemerel southerly direction for about 12 miles to
its mouth at North Leke. The river then continues south for
about 16 miles to the outlet of Grand Lake at Forest City, Maine.

7. Other tributaries. - The principal tributary drainage

area of the St. Croix River is that of the former West Branch,
now known as Grand Falls Flowage, in the west-central part of the
watershed. The flowage was created by the construction of the
Grand Falls dem on the St. Croix River near Kellyland. The head-
waters of the Flowage consist of a system of lakes connected by
short riverways or narrows. Ffom the uppermost leke, Lombard
Leke in the northern part of Lakeville, Maine, the flow is
throﬁgh Upper Sysladobsis, Sysladobsis, Pocumcus, and Pug Lakes
to Grand Leke. The latter is the second of two lakes with this
neme in the basin; the other being located in the headwaters of
the mein river. From the outlet of Grand Lake the flow falls

95 feet in about three miles down Grand Leke Stream to Big Leke,

then through Big, Long, and Lewy Lakes to Grand Falls Flowage,
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at an elevation of 203 feet. Tributary to Pug Lake is a chain of
lekes including Pleasant, Scraggly, and Junior Lgkes which in turn
are fed by streams from numerous smaller lakes. The drainage area
of the Flowage and its headwater lakes is 67, squere miles, ap-
proximately 67 percent of the total basin area in Maine.

8. The principal tributary to Grand Falls Flowage is Tomah
Stream which rises in Tomsh Lake four miles northeast of the village
of Brookton, Maine aﬁd flows in a general southerly direction for
ebout 3L miles to its mouth at Grand Falls Flowage. It has a drain-
age erea of 15), square miles and a total fall of 339 feet of which

about 300 feet are in its upper 12 miles.

TOPOGRAPHY AND GENERAL GEOLOGY

9. [Topography. - The Ste. Croix River Basin is in general a
post-maturely dissected lowland with topography which has been con-
siderably modified by glacistion and merine invasion. The extensive
lake'systems in the basin and‘the numerous flat or gently rolling
plains, both of which are conspicuous features of the region, are
to a considerable extent the direct result of glaciation. These
features also indicate that erosion of the region had reached the
post-mature stage prior to the advent of the last glacier. The
lowlands of the basin are everywhere below an elevation of 500
feet. Low hills rise a few hundred feet above the lakes end
swempy plains. A few hilltops on the narrow basin watershed and

some monadnocks reach elevations of 1,000 to over 1,200 feet.
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fusquash Mountain, at an elevation of 1,238 feet, is the highest
point in the basin.

10. Bedrock. - The bedrock of the basin consists of
Paleozoic rocks including Ordovician and Silurian sediments and
volganics and extensive areas of Devonian granitic and associated
igneous rocks. The Ordovician and Silurien rocks have been close-
ly folded into beds that dip éteeply‘with the axes of the folds
trending northeast-southwest. The original shales, sandstones and
voleanics have been altered to quartzite end ergillite, and locally
to schist and gneiss. These metamorphic rocks underlie the upper
part of the basin, from the northern limits‘of its watershed to the
Chiputneticook Lakes where a large granitic mass borders the lékes
and extends toward the southwest. From the outlet of the lakes the
river flows across the trend of the sediments until it again reaches
granitic rocks near the point between Woodlend and Calais where it
mekes & sharp bend. A small re-entrant of Ordovician rocks crosses
the river immediately below Calais, but most of the marine estuary
- of the St. Croix is cﬁt in grenites. The end of the long peninsuls
occupied by the town of St. Andrews, New Brunswick and a matching
aree on the United States side st the mouth of the river are under-
lain by red sandstone and conglomerate which are believed to be
upper Devonian in age and hence are the youngest consolidated

rocks in the basin.
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11. Surficial geology. - The overburden throughout the basin

consists of glacial till, aqueo-glacial outwash, end marine sedi-
menfs. While the glacial till composed of silty, gravelly sand
with cobbles and boulders, blankets most of the bedrock in the
region, very extensive areas of the till itself leve been buried by
later glacial outwash and marine materiels. Therefore, the till
generally is exposed at the surface only on the hills in the basin.
Overlying the till in the valleys and broad lowlend areas are
materials characteristic of deposition by streams flowing on or
from the melting glacier. These materials, consisting of sand or
sand and gravel, form numerous and extensive outwash plains,
deltas, kames and eskers. Nany of the flat, swempy plains in the
basin are largely the result of grading of material washed out in
front of the retreating ice. Among the most prominent of the
eskers is one which is very well developed along Tomah Stream.
Several eskers are found on the west side of the mein river in
the vieinity of Spednic Lake, and others occur in the valley of
Little Musquash Stream south of Grend Lake and along the shore of
Grend Falls Flowage east of Princeton, Maine. Marine clay was
“laid down on top of the deposits of previous outwash in some of
the lowlands as the sea advenced over the land with retreat of
the glacier. Deposits of orgenic materials and peat occupy ex-

tensive swempy areas throughout the basin.
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MAPS

12. The U. S.VGeological Survey has published standard quad-
rengle sheets covering all the United Stetes srea of the watershed
at a scale of 1:62,500 and a general mep of the State of Maine st
a scale of 1:500,00C. It has also prepared & series of maps
covering the basin erea below Woodland, Maeine, at a scale of
1:2l;,000. TherArmy Map Service has issued a topographic mep en-
titled Célais (NL 19-G), scale 1:250,000 which affords coverage
of all thé Maire portion of the basin. The Naine area of the
basin is elso shown on sheets 3 end I of the liaine Transportation
Eaps, scale 1:250,900, issued by the U. S. Bureau of Public Roads.
General highway maps prepared by the State Eighway Commission in
cooperetion with the Public Roeds Administration (Bureau of Public
Roads), showing stream patterns, cultural features and other de-
tails, are availeble for all of the basin srea in ¥aine. The New
Brunswick aree of the basin is shown on the Fredericton-Moncton
Quedrangle of the National Topogrephic Series, scale 1:506,880,
prepered by the Surveys and Engineering Erench, Départment of Mines
and Resources, Cenada.

| 13. The entire length of the St. Croix River, from the

source of Monument Brook to the mouth of the river at Passamequoddy
Bay, is shown on sheets 1 to 15 of a strip mep, et a scale of
1:6,000, published in 192l by the Internationel Boundery Commis-
sion. This map covers s strip varying from about 045 to 3.5 miles

wide along the course of the river.
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CLIMATOLOGY AND HYDROLOGY

15¢ The St. Croix River Basin has a humid continental
climete characterized by cold winters and short, warm summerse
"Prevailing westerlies" and the oyclcnic storms that cross the
country from the west or southwest towards the east or northeast
bring most of the precipitation, except for occasional coastal
storms.

16. Temperature. - The average annual temperature of the
basin is about 41° F, Average ennual temperatures for particular
ereas within the basin range from L42° F. at points near the coast
to less then LO® F. in the headwaters. Average monthly tempera-
tures vary widely throughout the year, from between 60° to 67° Fe
in July and August to between 10° to 20° F. in January end
Februarys Recorded daily temperatures have been as high as 102° F.
and as low as minus ulo Fe within the basine The mean monthly tem-
peretures at six cooperative weather stations in or near the basin

are summarized in Table 1l
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Teble 1 - Mean monthly and ennual temperatures,
St. Croix River Basin

Within the basin Near the basin
Station St. Stephen:Wbodland:McAdam::Eastport:Houlton;Wbodstock
- N.B. . Me.  N.B. Me. Me.  N.B.
Years of record 18 25 21 80 51 25
Elevation (feet, - 140 L59 33 L10 13L
‘mean sea level)
Month (Degrees Fahrenheit)
Januery 17 17 12 21 12 11
February 17 17 12 22 1 12
Merch 28 27 25 30 26 25
April Lo Lo 38 39 59 38
Mey 51 51 50 L8 52 51
June 59 é2 59 55 62 61
July 66 67 65 61 65 67
August 63 66 62 61 6l él
September 56 57 55 56 55 56
October L6 L7 Ls L8 L5 L6
November 35 3l 32 37 31 32
December 21 21 17 25 19 18

Annual L2 L2 39 L2 I Lo

17. Precipitation. - The mean annuel precipitation over the

St. Croix River Basin is sbout LO inches. Varietions in the
emounts of everage aﬁnual precipitation over various portions of
the watershed ere smell, ranging from ebout L1 inches over areas
in the lower basin to less than L0 inches over areas in the heead-
waters. The distribution of precipitation is uniform throughout
" the year.‘ The renge between maximum end minimum totals of aver-

age monthly precipitation at reinfall stations within the basin
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is only ebout two inches. The toteals of aﬁerage monthly rain-
fall at McAdam, New Brunswick ebout six miles east of Vanceboro,
Maine, range from a minimum of 2.65 inches in May to a maximum
of 1;.25 inches in October; at Woodland, Meine from 2.41 inches
in February to L;.58 inches in October. The records of precipi-
tation at five cooperative weather stations in or near the
basin are summarized in Table 2.

Table 2 - Average precipitation,
St. Croix River Basin

‘Within the basin Near the basin

Station Woodlend :McAdem: :Eastport:Woodstock :St. Andrews
- __ Ne. N.B. Me. N.B. N.B.
Years of record 3l 21 80 25 19
Elevation (feet, 1,0 L59 33 13), 50
‘mean sea level)
Month
Jenuary 3,35 3ol 7.66 3.31 L.o2
February 2.41°  3.00 3.23 2.149 3.149
March 3.28 3.2 3461 2.76 3.58
April 3.79  3.39 2.86 2.62 275
May 2.61 2.65 2.96 2.69 2.73
June 3.16 3,05 5006 3.9}4 5018
July 2.L6 3.07 3.11 3.L0 2.78
August 3.12 3.9 3.01 2.9 3401
September L.00 3.78 3.0l 3.02 3.06
October L;.58 L.25 3.48 %453 3470
November 3,62 %.66 3,68 2.80 L;.00
December 3.0L7 3.4l 345l 2.63 3.89
Arnual 39.85 L0.6L  39.2,  36.18  L1.09
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18. Snowfall. - The annual snowfail over the watershed
veries from about 70 inches in the séuthern portién of the baesin
to nearly 100 inches at inlend points. The water content of the
snow cover over the entire watershed in the early spring often
emounts to three to four inches. A water content of five inches
or more is quite common at the higher elevations away from the
coast. The average annual snowfall at five locations in the
general vicinity of the basin -is shown in Teble 3.

Teble 3 - Snowfall,
St. Croix River Basin

Years of Average an-

Station in the basin ~ Elevation record nual snow-
(feet, mean sea fall

v level) (inches)
McAdem, N. B. 159 21 87.0

Stations near the basin 7

Eastport, Me. (south) 33 80 71.6
St. Andrews, N.B. (southeast) 50 19 85.1
Harvey, N. B. (northeast) Loo 19 97.3
9.9

Woodstock, N.B. (north) 13l 25

19. Streasm flow records. - The U. S. Geological Survey has

published records of stage or flow et five gaging stations that
have been in operation in the St. Croix River Basin for various
periods of time since 1902. The records at these stations, rated

as generally good to excellent, are summarized in Table L.
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Table L, - Stream flow records,
St. Croix River Basin

Loocation of Drainage Period of Discharge
goging station area record Mean(1l) Maximum(2) Minimum{2)
(sqe mi.) (cubic feet per second)

St. Croix River
Vanceboro, Me.(7) L35 1928- 663 li,010 1.9
(Mear. 23, 1936)

Baileyville, Me. 1,320 1919- 2,12, 23,300 (L) 100 (5)
(3) (Mey 1, 1923)
Woodland, Naine 1,380 1902-11 - 20,300 (5) 50 (5)

(Sep° 29: 1909)

Grand Lske Stream

Grend Leke 22l 1928~ 339 2,150 5 (5)
Stream, Maine

West Branch St. Croix (6)
Baileyville, Maine 509 1910-12 (Stage only)

1) For period of record through September 30, 1951
) Instanteneous unless otherwise noted

) About 700 feet below power house at Grand Falls Dam, Kellyland

) Maximum in 1936 flood was 16,900 cubic feet per second on March 23
) Daily

) Now Grand Falls Flowage

_121_214241a4;u [l

(
(2
(3
(L
(5
(6

v /@ 4 pstienia
s

20. Run-off. - The average annual run-off for the basin is
about 22 inches (1.6 cubic feet per second per square mile) or
slightly over one-half the average annual precipitation. Monthly
variations in run-off, owing to the considerable extent of lake,
pond, end swamp ares in the watershed, are not great. Slightly
over one-third of the annual run-off occurs in the spring months

of March, April and May.
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SECTION II - ECONOMIC DEVELOPMENT
SETTLEMENT

1, The first settlement in the Ste Croix River Baéin was made
in 160l when & band of about 80 French colonists under Pierre du Guast,
the Sieur de Monts, and Samuel de Champlain established a trading |
post and settlement on Dochet Island in the Ste Croix River about Le5
miles above its mouth. This settlement lasted less than two years
vefore it was moved to Wova Scotia, but the French continued to
use the island occasionally és a garrison for a number of yearse
This post was destroyed by the English in 1613 end never rebuilte

2. Calais was first settled in 1779 by Frenchﬁen who were attracted
to the locality by the wealth of timber, the fertility of the soil,
and the abundance of fish and gamés The settlement soon became an
important lumber center. In 1801 the first vessel built at Calais
was launched, and for a number of years thereafter shipbuilding pro7ed
to be a profitable industry; In 1850, when its population had reached
nearly 1,800, Calais was incorporated as & citye Since 1850 Calais

end most other settlements in the basin have been dependent on the

timber resources

PCPULATION
3. The Ste Croix River Basin is sparsely settled with only
about 21,400 pecple in the entire watersheds The 1950 population
in the Uhited States portion of the basin, based onvrecent figures
published by the Bureau of the Census, is estimated at approximately
9,L00, This represents a decrease of about six percent during the

10~-year period between 1940 and 1950 Calais and Baileyville, with
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populations of approximately 4,600 and 1,800, respectively, are the

two largest communities in the Maine area of the watersheds Togzether
they account for about 68 percent of the total United States population
in the basin.

Lie The estimated population in the Canadian portion of the basin
in 1951, based on Ninth Decennial Census figures compiled by the
Dominion Bureau of Statistics, is about 13,000 which represents
an increase of approximately 10 percent since 19L1. About 55 percent
of this population is within the township limits of St Stephén whe re
there is a population of over 7,100 including over 6,000 in the towns

of Ste Stephen and Milltown together.

ECONOMY

5 Industry in the basin has been developed only to a small
extents Lumbering and the menufacture of paper and wood products
constitute the chief industrial activities in this heavily tores=
ted watersheds The production of lumber and wood products and the
canning of blueberries are the principal industries in Calais, the
commercial center for the United States portion of the basin.
The Sts Croix Paper Company, one of the largest manufscturers of
peper in laine, is located in Woodland in the township of Baileyvilles
In addition, the Seaboard Packing Company has e sardine canmmery,
located in Robbinstone

6+ less than 10 percent of the basin area is devoted to farming.
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Among the principal agricultural activities in the basin are

deirying, poultry farming, and the harvesting of blueberries. The
accommodation of tourists, sportsmen and vacationers attracted

to the basin by reason of its extensive forest and lake areas provides

an additional source of income for the inhabitants.

TRANSPORTATION

7+ This sparsely settled basin contains only a few major high-
wayss Us Se Route 1 traverses the entire length of the basin in a
general northwest-southeast directions It passes through Woodland
and Calais, Maine State Hizhway No. 6, crossing the basin in a general
east-west direction, connects Vanceboro and Lincoln and other points in
Maine west of the basin.

8« Railroad freight and. passenger service to Calais, and freizht
service from Calais to Woodland, are provided by one line of the Maine
Central Railroad. A second line of this. company affords freight and
passenger service to Vanceboros Vanceboro is also on a main line of
the Canadian Pacific Railway betwesn Ste. John, New Brurnswick and
kontreal.

94 Although there is an airfield at Calais, no scheduled
flights to points within the basin are maintained by commercial

airlinese



SECTICN III - STORAGE AND STREAY FLOW REGULATION
1. Generals = The flow of the St. Croix River is regulated
by several storage dams and lekes, together with the storage of
meny netural lakes in northern and western sections of the river
basine Storage dams were constructed as early es 1825, MNore recent
najor dems built for storage, stream flow regulation, and industrial
uses have been the Crand Falls Dam (1925) end Killtown Dam (193L)

2. Existing storagte = The useful storage in the Ste Croix

River Easin totals approximately 592,L50 acre feet (25,806 million
cubic feet)e This storage is utilized primarily by the St. Croix
Paper Company for power and log=driving purposess Data on the major
storage developments within the basin. are shown in Table 5

Table 5 - Major storage developments,
Ste Croix River Basin

Drainage
Reservoir Area Useful storage capacity
(square miles) (acre-feet) (million cubic feet)
Grand and North Lekes# 16 | 100,000 1,356
Spednic Lake¥ L3 202,000 8,799
Sub=-total,Chiputneticook
Lakes asbove Vanceboro ‘ 302,000 15,155
Sysladobsis Lake ' 59 _ 31,800 1,385
Grand Lake o224 157,000 6,839
Clifford Leke - 7,150 311
ifest Musquash: Lake - 8,500 370
Grand Falls Flowage 1,320 86,000 3,7L6
Sub=total, Grand Falls
Flowage and headwater lakes 290,450 12,651
Total, Ste. Croix River Basin 592,450 25,806

*¥International lakes
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Je Operation and regulations = The Ste Croix River is well

regulated by existing storage. Records of the Us. Se Geological Survey
gage located a short distence below the Grend Falls Dam in Bailey=-
ville, Maine (see Table L) reflects the effect of availsble storage
on the flow in the rivers The minimum mean monthly flow at this gage
since it was placed in operation in November 191Y has been 0.3

cubic feet per second per square mile (573 cefese) in February 1948.
By comparison, the minimum meen monthly flow on a nearby tributary
with about the same drainage ares but with no upstream storage =

the Mattawamkeag River with a drainage area of 1,400 square miles

in the Penobscot River Basin - has been 0.09 cubic feet per second
per square mile,

Le Potential storages - As described in Section Y¥II, and shown

on Plate 9, 23 sites were investigated for storage or pover. None
were found to be economically feasible for development for water

storage or hydroelectric powers
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New storage dam on Tomah Stream. This small dam is typical
of the type supplying water for pulpwood drives, hydroelectric
power and industrial needs. St. Croix River Basin .




SECTION IV - WATER SUPPLY

SURFACE WATER AVAILABLE

1. This section includes inventories of the quantity and
quality of surface and ground waters, an inventory of present
water supply uses end estimates of future water supply requiré-
ments. Polluted surface waters and lack of ground weter in-
formation are cresating problems. Increasing supplemental ir-
rigation could create problems.

2. Safe yield. - Ninimum monthly flows for the period from
October 1929 to September 19,9 were determined from stream gaging

records of the U. S. Geological Survey end used as the safe water

‘supply yield of the various stresms. These safe yields can be

inereased by constructing storage reservoirs.

3. The minimum monthly flow or safe yield of the St. Croix

River at Calais, Maine, is 392 million gallons per day (605 cubic

feet per second) or 0.268 million gallons per dsy per squere mile.
This minimum flow occurred during February 19L8.

L. Minimum monthly stream flows for the St. Croix River
Basin are shown in Plate 2, "Surface Water Supply." Stream flows
are taken from gaging stations, where aveilable, and were eéti-
mated for other areas by comparison with gaged areaé.

5. The St. Croix River Basin includes 96 miles of streems
having safe yields in excess of ome million gallons per day as
indicated below and as shown on Plate 2, "Surface Water Supply."
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Sefe yield in Kiles of stream in

million gallons per day St. Croix River Basin
Over 100 20
1¢ - 100 32
1= 10 Ll
Total over 1 96

6. There are many miles of streams having significant yields
less than one million gallons per dey. In addition to the streams,
lerge water supplies could be tesken from the many lakes in the
region.

7. Natural quality. - The netural surface waters of the St.

Croix River Basin are soft, relatively low in suspended msterisl
and mineral content, and are genserally suiteble for domestic, apgri-
cultural and industrial uses. Table 6 gives selected physical and
chemical characteristics of the untreated water of the Woodland
public water supply.

8. The data available on the mineral and physical quality
of waters of the principal streams of the St. Croix River Basin
are generally adequate to properly define the industrial utility
of the water. These data were obtained from the Division of
Sanitary Engineering of the liaine Department of Public Health
and Welfare,and the Quality of Water Branch of tke U. S. Geological
Survey. These agencies have continuing programs to supplement in-

formation now available.
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Table 6 - Chemical end physical characteristics of untreated

public surface water supplies - June 1953,

St. Croix River Basin

Woodland water supply

ppm
Color 5
pH 1/ 5.2
Specific conductance 2/ -
Silica (Si0p) = -
Turbidity 0
Iron (Fe) 0.08
Calcium (Ca) L.3
Megnesium (Mg) 0.88
Sodium (Na) 12.6
Potassium (K) 2.9
Carbonate (COz) -
Bicarbonate (HCO3) -
Sulfate (SO) 27
Chloride (C1) L.o
Fluoride (F) 0.07
Nitrate Nitrogen 0.03
Total solids 20
Hardness as CaCO 20

Alkalinity as CaCO;

_];/ No units.

| 2/ Micromhos at 25° ¢.



9. The average weekly air temperatures at Woodland, Wains,
and the average weekly water temperatures of the St. Croix River
at Woodland 1/, Naine, from January 1, 1951 to December 31, 1951,
are shown in Plate 3. The maximum ard minimum everare weekly

temperatures are as follows:

Average weekly temperatures Neximum  Kinimum
Air: at Woodlend, Maine 70° F 12° F
St. Croix River: at Woodland, laine 72° p 560 F

For 2l; weeks of the one year period, the average weekly river
watier temperature was less than the ground water temperature

(L5° F) which indicates the utility of the river water for cooling
purposes.

10. Sanitary quality. - The sanitary quality of the surface

waters 1s shown in Plate 6, "Approximate Present Stream Conditions,"
end is summerized in Table 7, "Summary of known present effects of
industriel end municipal pollution on fresh stream water quality in
the St. Croix River Basin."

11. The 71 miles of Conditions I and II water are widely scat-
tered through this basin. The nine miles of Conaition IIT water are
in the St. Croix River just upstream of Passamaquoddy Bay. The 16

miles of Condition IV water extend from Woodland to below Calais.

1/ Air temperatures from U. S. Weather Bureau Station at Woodland,
“  Maine.
The St. Croix River temperatures courtesy of the $t. Croix Paper
Company, Woodland, Maine.
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‘Table 7 - Summery of known present effects of industrial and municipal

pollution on fresh stream water quality - June 1953,

St. Croix River Basin

‘ . - Degree of Miles of 1/
Condition Suiteble for water supply uses pollution streams
in basin
I Suitable for all water supply uses. Use as domestic water None 71
supply mey require disinfection.
II Suitable for practically all public water supply after Not
filtration and disinfection, for industrisl uses* with- appreciable -
out treatment, for agricultural uses and for irrigetion
of crops. ‘
) Moderdie
III Suiteble for most industrial usess* without treatment and —SHight- 9
for irrigation of crops consumed after cooking.
v Suiteble for some industrial uses* without treatment. Severe 16
v Suitable for no water supply uses. Gross None

» Quality requirements for industriesl water vary widely. Condition I water may require treatment
for some industrial uses. Condition IV water is used without treatment for some industries re-
quiring low quality water. As water conditions decrease from I to IV, it
fewer industrial uses or becomes more difficult to meke suiteble by treatment.

Jy/“uth yields greater than one million gellons per day.

necomes sultable for



GROUND WATER AVAILABLE

12. Source of information. - A reconnaissance study of the

ground water resources of the St. Croix River Basin was made by
the Ground Water Branch of the U. S. Geologicel Survey. From the
interpretation of geological maps of this basin and field investi-
gations, areas of significant ground water yield were determined,
which sre discussed below and are indicated on Plate .

13. As there is a tremendous amount of surface water available
in the St. Croix River area, there have not been any large ground
water supplies developed. Furthermore, it is not likely that any
sueh supplies will be developed in the near future which would fur-
nish complete information on the aveilability of water from under-
ground sources.

;. Ground weter in limited guantities may be found almost
enywhere in this basin. Fowever, in some locations, the ground water
is not adequately developed to supply at all times the rural homes
and farmsteads which have complete plumbing facilities. 1In genersl,
the yield from wells 100-200 feet deep in bedrock will average 5-12
gallons per minute, but in some ereas wells approximately 600 feet
deep will yield as high as 80 gallons per mimute. The wells devel-
oped in till will yield only enough for rural homes and farmstesds
end in times of prolonged drought may go dry. The higher yielding
wells are located in verious types of deposits consisting of sands

and gravels.,
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15. Quality. - The ground waters in this basin are somewhat
harder end contain higher concentrations of minerals and suspended
meteriels than the surface waters, but are suitable for domestic,
industrial and agricultural uses.

16. Table 8, "Chemicél and physical characteristics of untreated
public ground water supplies in the St. Croix River Basin," gives the
physical and chemical characteristics of the untreated water of the
Calais water ;upply.

17. Senitary quality of ground water taken from properly con-
structed wells which are located a safe distance from sources of pol-

lution is satisfactory.

WATER USE
18. Weter uses considered are domestic, industriel end agri-

cultural. "Domestic" includes water'used by commercial establish-
ments such as stores, hotels, resteurants and markets, as well as
water used for bathing, cooking, washing, cleaning and other house-

" hold purposes. "Industrial” includes process water, cooling water
and boiler feed along with other miscellaneous industrial water uses.
Ypgricultural" water is used for stock watéring, irrigation and other
miscellaneous agricultural water uses. |

19. Rural and agricultural water use. - Rural domestic water

supplies and agriculfural water'supplies depend on many small
sources. In general, they have little effect on the available

waterrsupply, are not affected by other water supply requirements,

: IV—7



Teble 8 - Chemical and physical charscteristics of untresated

public ground wster supplies - June 1953,

St. Croix River Basin

Calais water supply

ppm
Color 5
pH 1/ 6.2
Specific conductance 2/ -
Silica (S10y,) -
Turbidity 0
Iron (Fe) 0
Calcium (Ca) 5¢3
Magnesium (¥g) 0.79
Sodium (Na) 2.0
Potassium (K\ 0.60
Carbonate (CO,) -
Bicarbonate (éCOB -
Sulfate (S0 ) ly.2
Chloride (CI) 1.0
Fluoride (F) 0.08
Nitrate Nitrogen 0.12
Total solids 36
Hardness as CaCO 29

Alkalinity as 08003

1/ No units.

2/ Vieromhos at 25° ¢,



and are important in the basin water supply piecture only when &
significent amount of water is used for irrigatione

20. The private rural water systems supplying domestic and
agricultural water serve 2,600 persons including en unknown number
of farms. These systems number approximately 650 and supply ap=
proximately 0.20 million gallons per day of ground water for all
rural water use except irrigation. Each system supplies 300 gallons
per day on the average.  Approximately 3,5 (53 percent) of the rural
systems are inadequate for domestic water supply in this basine |
In addition to the rural water supplies which are inadequate for
domestic water supplies, some are inadequate for livestock watering
end sprayinge.

~ 2l. The emount of water used for irrigation in this basin is

unknown. Estimates indicate that this water use is not significant
at the present time. Irrigation is & consumptive use of water.
Present irrigation practices probably result in all of the irrigation
water being lost to other water uses by evapo-transpiratione The
number of farms now wishing to irrigate and unable to secure water
for that purpose is unknown but probably smalle.

22, Plate 5, "Potal Daily Water Use" gives an indication of
the distribution of total daily water use in million gallons per day
throughout the basine Additional aata are given in Table 9, "wWater

used end water supplied." Significant amounts of water are used in
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Table O - Water usedand water supplied -~ June 1953,
St. Croix River Basin

Private irdustriel

Water used Municipal water supply ] i water supply
—t * = ~
Name o 8 'E S o 3
ot (9 ® P o 1 © W~ w
£ - 0B o 5 P ~ 13 13 -~ 308 Ho8
St. Croix o o 1 £ o =5 b [\ O wn 5w [ Q-igﬂ);jnﬂ-la;
River 3 E g 8 : 8% 8 B3 g% 5 5EhcoEgd
Basin £ A = 2] & oo & (= H o3 B el Samg
mgd % % med _% % med % % %
Calais 0.550 77.1 22.9 Ground Dh 8,000 }J/ 0.550 T77.1 22.9 - - - -
surface 2/ P Frs Dh 2/
Woodlend L0.088 0.5 99.5 Surface P Ca Fps 1,800 0.200 100.0 0.0 39.888 100.0 0.0 0.0
Kp De
* Ca - Chemical dosage for coagulation or softening with alum.
De - Disinfection with chlorine gas.
Dh - Disinfection with hypochlorite.
Fps - Filter pressure (sand).
Frs - Filter gravity (repid sand).
Kp - Chemical dosage for corrosion control or water stabilization by alkali feed for pH adjustment.

P - Purification plant
1/ Includes 3,000 in Milltown, New Brunswick.

2/ Auxiliary supply.
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two towns and cities, some of which is suppiied by municipal weter
systems and séme by industries. Approximately 99 percent of the
total fresh water uséd in this basin is utilized in Woodland, Maine,
which uses & total of L0.09 million gallons per day for both domes-

tic and industrial purposes.

2%. Industrial water use. - Total industrial fresh water use

in this‘basin is divided as follows:

a. Process water, 17.27 million gellons per day (L3%)

b. Cooling water, 21.68 million gallons per day (5L%)

c. Boiler feed, sanitery, service, etc., 1.06 million
gallons per day (3%)

Total - [j0.01 million gallons per day.
ol. Industrisl fresh water use mey also be divided by type of

products as follows:

a. Wood and wood products, 3993 million gallons per

day (99.8%)
b. Processing of food products, 0.08 million gellons

per day (0.2%)

25. Surfece water use. - Of the L0.6L million gallons per day

total fresh water used in the basin, L40.09 million gellons per day
come from surfece sources. One public system cbteins water from
surface sources end supplies a total of 0.20 million gallons per day.
The remeining 39.89 million gallons per day are supplied and mostly

utilized by industry.
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26. Ground water use. - There are 0+55 million gallons per day

of ground water used in this basin. One public water system sup-
plies 0.55 million gallons per day. Industry has no ground water
supplies.

27 . Reuse. - Industrial and domestic water is used, not con-
sumed and becomes available to other water users immediately after
& given industry or municipality has discharged it, except where
industries or towns are located on the coast and discharge the used
water directly into the ocean. Even when the entire flow of &
stream is taken for a water supply, it is usually returned to the
stream within & short distance. It then becomes aveilable for re-
use, provided the quality of the water is setisfactory for the in-
tended uses. In this basin, the streem waters are in Condition IV
below both communities from which used domestic or industrial waters
ere discharged. (Condition IV waters are "severely" polluted and are

unsuitable for domestic and most egricultural and industrial uses.

DISCUSSION OF FUTURE WATER RESOURCES

28. Trends in water use. - Trends in water use give a basis

for estimating future water use. The prediction of domestic water
use depends chiefly on the population to be served. Industrial
water use trends are more difficult to predict since technological
changes or the addition or loss of one sigﬁificant water using
industry can markedly change water use even thoeugh population and
employment do not chenge. Agricultural water use may increase

markedly if irrigetion becomes widely practiced.

v-12



29. The trends for ANew England and- for Maine populations
have been studied. The trends indicate that, in the year 2Q00,
population may renge from 1.27 to 1;29 times the present. An
optimistie conclusion has been drawn that in the year 2000 muni-
cipal water use may be as great as two times the presentvwater use.

30. Fubure aveilability of water. - Even with this increase,

there ﬁill be & great surplus of water évailable in this basin at
least to the year 2000. This great surplus of water would support
new wet industries if transpoftation, public utilities, labor and
other essentials could be provided.

%1. A comparison of total water use to water available will
indicéte the scarcity or‘abuhdance of water at the presént and in
the future. The ratio of {he river water available to total fresh
water use in the Woodlend ares is 19 to 1. As previously mentioned,
épproximately 99 percent of the total fresh-water used in this basin
is utilized in this ares. Therefore, the ratio of total water use
to weter availsble in most other sections of this basin would be
even greaster than in the Woodlend aresa. These coﬁparisons irdicate
a greet surplus of water available even if the total water use in-
creased two times by the year ZOQO.

%2. Future quality. - The quality of the water in the future

will depend on the action taken to maintain or improve the present
water condition by control of municipal end industrial pollution

and perhaps by improved land use practices to control erosion.
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CONTROL OF RESERVOIRS FOR PUBLIC WATER SUPPLIES

33« Control of reservoirs exclusively for public water supply

purposes is not practiced in this basin.

CONCLUSIONS
34e It is comcluded that:

as A great surplus of water will be available for watsr
supply in this basin for at least the next 50 years on the basis of
needs now foreseeables Most of this surplus will probably be sur=-
faée watere

be The surplus of water available in this basin is a
valuable natural resource end could be attractive to new industries
having large water demands.

ce The natural surface waters of this basin are relative=-
ly soft, have a low mineral content aﬁd are slightly acidic. They
are sultabls for all general water supply uses.

a. The present quality of 16 miles of the fresh surface
waters in this basin is impaired for most water supply uses by dig=
charges of sewage and industrial wastes, and nine miles have been
impaired for some water usess There are 71 miles of fresh surface
waters that are sssentially unaffecteds The quality of the fresh
surfece waters will deteriorate further if waste treatmsnt is not
provided to control increassd waste discharges, if present wet

industries expand or if new wet industries move into the area.s

Iv-14
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e. The practice of using reservoirs for public water
supplies to the exclusion of other uses is not practiced in this
basin and, therefore, causes no interference with other water
uses.

f. Data for the quality of surface waters in this basin
aere adequate to define the general usefulness of the untreated
wateér.

g. Ground water is available throughout the basin in
small quantities which cen be developed to meet the needs of in-
dividual rural homes and ferms for domestic and agricultural use,
except irrigation.

h. The ground waters of this basin are somewhat harder
and have higher mineral content than the surface waters, but are
generally suitable for many weter supply uses as teken.

i. A sharp increase in agricultural water use for sup-
plemental irrigation could significantly reduce the water avail-
able in small weatersheds, especially during dry, hot weather.

j. The domestic water supply requirements of rural
families have little effect on the availeble water supply in this
basin and, in general, are not affected by other water supply re-
quirements. However, the water supply needs of the rurai femilies
are very important.

k. Approximately 53 percent of the 650 ground water sup-
plies developed by rural families are not adequate to meet thé de-
mends for domestio and agricultural water, with no allowance for

irrigation.
Iv-15



WATER SUPPLY PLAXN

55. Improvement of water quality. - Pollution control meas-

ures deseribed in Section V would improve the quality of deteriorsated
stream water. These improvements include meking the water gquelity
attractive to industry where increased industrisl use is desirsble.
The water supply needs of industry were considered in formuletion

of the pollution control plan. In addition, farmers and rural
residents using surface end ground waters need investigations to

point out sources of supply.

36. Investigation of supplemental irrigation. - A study of
supplemeﬁtal irrigation should be made to determine when water used
for irrigetion purposes has increased so as to threaten to affect
other water uses. The study would include the annusl collection of
data on the acreage irrigated, the emount of water used, the sources
of water and the types of crops irrigated. Assuming collection cof
data by existing agricultural field staffs and orgenizations, it is
estimeted thet the services of one man, part-time, would be required
to analyze date and coordinate field activities. The estimated an-
nual cost of the investigations is approximately $500.

57. Ground water investigations. - To determine the ground

water potential of the St. Croix River Basin comprehensive areal
studies of the ground water resources should be made throughout
the entire basin. A comprehensive study of this nature includes

mepping the surficial and bedrock geology of the area as needed to
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delineate roughly the areal extent of the water-bearing formations.
In addition, collection and evaluation of subsurface data such as
records of wells, test borings, springs, their logs and yields, are
needed to aid in determining the thickness of the aquifers, their
potential yields, and the quality of the water. This type of study
should outline areas favorable for large supplies of water and in-
dicate where only smell supplies are available but which usually
are sufficient for the needs of consumers of small quantities of
water, such as domestic use. It will also indicate a sound basis
for development of dependable ground water supplies at a minimum

of cost by rural residents and farmers.

38. A preliminary estimate of the cost of the studies needed
to evaluate properly the availability of ground water for public
supply, industry, and domestic use is ebout $10,000. The work
involved will require about one man year, which includes field
work, preparation of and publication of one report for the eﬁtire

basin.
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SECTION V - POLLUTION CONTROL

1. This section presents en inventory of the effect of pol-
lution on present water conditions, pollution prevemtion meesures
in effect, end streem classifications legally adopted for best
use of the water resources. In lieu of legal classification of
stresms transporting pollution which would define the pollution
control measures needed to permit the best use of the water re-
sources, three provisionel plans are presented. Each provisionsal.
plen is evaluated as to its effect on water quality control under

the treatment measures shown.

POLLUTION CONTRIBUTED TO WATER RESOURCES
2. There are only four known significent sources of pollution
in the basir, three caused by the discharge of untreated muniecipal
sewage end one by untreated industrial wastes.

3. Sewage pollution. - The eity of Calais discharges munici-

pal sewage from a connected population of L,,590 persons, the town
of Baileyville the sewage from about 1,370 persons in the villege
of Woodland, and the town of Robbinston the sewage from about 100
persons served by private sewers.

L. Industrial waste pollution. - The only significant source

of industrial waste pollution is from & large pulp end paper mill
in Baileyville. This plent discharges untreated waste sulfite

liquor, groundwood pulp end peper mill wastes computed to have a



population eguivalent of approximately 210,000 persons when all
units are in operation.

5. Although not counted as a source of pollution in this
report, St. Stephen, New Brunswick, discharges untreated sewage
from about 5,000 persons into the main stem of the river across
from Calais, Maine. This source of pollution also contributes to

the present water conditions downstream.

EFFECTS OF POLLUTION ON PRESENT WATER CONDITION
6. There is relatively little pollution in the St. Croix
River Basin and the effect on the whole of the water resources has
been very small. Known significent pollution has been confined to
the main stem of the river from the village of Woodlend to the
ocean.

7 §E:*Croix River below Woodland. - The untreated munici-

pal sewage and the pulp and paper mill wastes entering the river at
Woodland and Calais cause en appreciable deterioration of the water
quality. During critical periods, the main stem of the river from
Woodland to a point about five miles below Calais, a distance of
sbout 16 watercourse miles, is seriously affected by these wastes
and the water is unsuitable for many water uses. Although used

by the city as an auxiliary water supply, the Maine Department of
Health and Welfare reports that the water quality is not satis-
factory for this purpose. Over this stretch the water condition

during low flows and elevated temperatures is epproximately
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equivalent to a quality generally acceptable for transportation
of the present pollution load without nuisance, power development,
nevigation and some industrial purposes.

8. St. Croix River below Calais. - From a point sbout five

miles below Calais to the mouth, a watercourse distance of about

1@, .
Zéren-miles, the water becomes suitable for higher uses. Over

this reach of the river after some self-purificetion and the
dilution afforded by tidal action, the water condition is approxi-
metely equivalent to a quality generally satisfactory for such
uses as recreational boating, geme fishing and other purposes not
requiring a high water quélity or not limited by salinity.

9. Other water resources. - All other water resources in

the basin, ineluding the frand Lekes end others, receive mno pol-
lution or are unaffected by very minor or natural pollution.
These waters are of very high quality, suiteble for all water uses.
10. The discussion of existing water conditions above are
presénted more graphically in Plate 6. The miles of watercourse
shown represent the epproximate reaches of streams affected or un-
affected by pollution during periods of low flows that are ex-
ceeded 95 percent of the time. Water qualities are expressed in
terms of the tentative water quality stendards of the New England
Water Pollution Control Commission which have been adopted for
this purpose. All of the water uses shown may not be made or

contemplated at the present time and their presentation is intended



solely to describe the relative effect of existing pollution on
present water qualities. Water Conditions I through V are approxi -
mately equivalent to Classes A through E of the interstate

standards which are reproduced in Teble 10.

POLLUTION PREVENTION MEASURES IN EFFECT

11. Treatment facilities. - None of the four known significent

sources of pollution in the St. Croix River Basin has been provided
with any degree of treatment but are discharged directly to water-
cour ses.

12. Maire State pollution control legislation., - In 1941 the

Maine Legislature enacted the Sanitary Water Board Law which was
emended in 1945, 1947 end 1949, This law was inadequate to enforece
pollution abatement inasmuch as it was, in effect, a limited licens-
ing law. In 1951 the Législature repealed and replaced Section I of
the Revised Statutes, Chepter 72, and crested the Weter Improvement
Commission which replaced the Sanitary Water Board. In 1953 Chapter
72 was further revised and provisions mede for stendards of classifi-
cation, classification procedure and enforcement of classifications
adopted end other regulations included in the Act. The Water Im-
provement Commission is -directed to meke studies, investigations and
recommendations to persons responsible for conditions of pollution
in the waters of the State as to ways and means such pollution may
be controlled in the public interest. The Commission shall make

recommendations to each Legislature with respect to the classification
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TABLE 10-

ST, CROIX RIVER BASIN

NEW ENCLAND INTERSTATE WATER POLLUTION CONTROL COMMISSION
TENTATIVE PLAN FOR CLASSIFICATION OF WATERS
(As Revised and Accepted December 8, 1950)

CLASS A

CLASS B

CLASS C

CLASS D

SUITABILITY FOR USE

Suitasble for any
water use, Chare
actor uniformly
excellent,

Suitable for bathing and
recreation, irrigation and
agricultural uses; good
fish habitat; good aesthet~
ic value, Acceptable for
public water supply with
filtration & disinfection,

Suitable for recreational
boating, irrigation of
erops not used for consump-
tion without cooking; hsbi-
tat for wildlife and common
food and game fishes indig=-
enous to the region.

Suitable for transportes
tion of sewage and ine
dustrial wastes withowt
nuisance, and for power,
navigation and other
industrial uses,

STANDARDS OF QUALITY

Dissolved oxygen

Not less than

Not less than 75% sat,

Not less tha S p.p.m.

Present at all times,

75% sat.
0il and grease None No appreciasble amount Not objectionable Not objectionadle
Odor, scum, floating None None None Not objectionable
solids, or debris
Sludge deposits None None None Not objectioneble
Color and turbidity None Not objectionable Not objectionable Not objectionable
Phenols or other taste None None None
producing substances
Substances potentially None None Not in toxic concentra- Not in toxic concentra-
toxic tions or combinations tions or combinations
Free acids or alkalies None None None Not in objectionsdle

Coliform bacteria

¥Within limits
approved by
State Department
of Health for
uses involved

Bacterial content of bath-
ing waters shall meet lim-
its approved by State De-
partment of Health and ac-
ceptability will depend on
sanitary survey,

# Sea waters used for the taking of market shellfish shall not have a mediam coliform content in excess of 70 per 100 ml,

NOTE: Waters falling below these descriptions are considered as unsatisfactory and as Class E,
These standards do not apply to conditions brought about by natural causes,

For purpose of distinction as to use, waters used or proposed for public water

supply shall be so designated,



of the rivers, waters and coastal flats based on the classifi-
cation steandards provided in Section I-A.

13. Although Section I of the Revised Statutes, Chapter 72,
stipulates that the Commission may employ, subject to provisions
of the personnel.law, such employees and consultants as needed to
carry out the provisions of this chapter, the Commission does not
at present have adequate personnel or funds to carry out needed

studies and investigations nor for public information programss.

CLASSIFICATIONS ADOPTED FOR BEST USE OF WATER RESOURCES

1. - In 1953 the Maire Legislature classified all tributaries
of the St. Croix River, the drainage areas of which are wholly
within the State, and including the West Branch of the St. Croix
River and its tributaries which enter through Grand Leke Flowage,
as Class A waters. Under Maine law Class A is the highest classi-
fication and shall be kept in a quality suitable for bathing and
for public water supplies after disinfection, the dissolved oxygen
content shall not be less than 75 percent of saturation and such
waters shall contein not more than 100 coliform bacteria per 100
milliliters. WNo discharge of sewage or other wastes into Class A
waters is permitted nor deposits of such material on the barks of
these waters in such a menner that transfer of the material imto
the waters is likely. Class A waters may be used for log-driving
or other commercial purposes which will not lower their classifi-

ceation.
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PROVISIONAL POLLUTION CONTROL, COSTS AND BENEFITS
15. Inasmuch as classifications have not been adopted for the
main stem of the river, the only watercourse receiving significant
pollution, the Maine Water Improvement Commission reports that
pollution control measures that may finally be required in the St.
Croix River Basin cannot be determined at this time.

16. Purpose of provisional pollution control plans. - In lieu

of a recommended program for pollution conmtrol by the Maine Water
Improvement Commission and in order for this report to be as full
and comprehensively factual as possible, three provisional plans
for pollution control are presented. These provisional plans show
(1) the water quality improvement that should result from the pol-
lution control measures shown, (2) the approximate over-all costs
for sewage and industriel waste treatment under each provisional
plen and (3) the benefits that could accrue from the water quality
improvement shown for these plans.

17. Elements of provisional plans. - Hereinafter in this

section these three provisional plans will be referred to as
Provisional Plans A, B and C. The essence of each plan is as
follows:

Provisional Plen A is based on the provision of primery

treatment for the two larger sources of sewage pollution and an
equivalent or similar degree of treatment for the one source of
industrial waste pollution. Subsurfece disposal is shown for the

sources of sewage pollution from privete outlets in Robbinston.

Ve



Provisional Plen B is based on the provision of seconlary

treatment for each of the two larger sources of sewage pollution
and an equivalent or substamtial degree of treatment for the
industrial waste pollution. Subsurface disposal systems are again
shown for pollution in Robbinston. |

Provisional Plan C is based on the provision of primary

treatment at Caleis and Baileyville, subsurface disposal of sewage
at Robbinston and a substantial degree of treatment of the pulp
and paper mill wastes. These degrees of treatment would result
in spproximately the seme improved weater conditions as are esti-
mated would result from Provisional Plan B.

18, All plans would provide for the chlorination of sewage
effluents. Also, all plans assume that the source of sewage pol-
lution from the Canadien side of the river would be provided with
the same degree of treatment as shown for sources on the American
side. This is assumed in order to show water quality improvement
thet could result from the treatment measures outlined in the
provisional plans.

19. The science of sewage and industrial waste treatment is
too complex to lend itself readily to exact definitions but for
the purposes of this section, primery treatment of wastes is
interpreted as the process by which, in a series of devices and
structures, approximately 30 to 50 percent of the significent
polluting materials is removed. Secondary treatment is inter-

preted as primary treatment plus such additional treatment as
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would result in an overall reduction of significent polluting
materials of 60 percent or more.

20. Cost estimate criteria. - All cost estimates that fol-

low in this report have been adjusted to the 1949 Engineering
News~Record construction cost index. In computing annual charges
for provisional pollution control projects, en interest rate of
2—1/2 percent end an amortization period of 30 years have been
teken for all public construction. For private construction,
annual charges have been computed for en emortizetion period of
ten years at four percent interest. Included in publie construc-
tion are all projects that would be financed by public funds and
private construction ineludes all projects that would be financed
by privete capital.

2l. Water condition criteria. - Subsequent discussion of

water conditions in this report is based on (1) the "Tentative
Plan for Classification of Waters" of the New England Interstate
Water Pollution Control Commission (as revised and sccepted
December 8, 1950) and (2) stream flows exceeded 95 percent of the
time. In the absence of quantitative data on streem velocities,
temperatures, reaeration coefficients and other self-purification
factors below individual sources of pollution, these data have
been estimated. Reference is made to Table 10, which is the
"Tentative Plan for Classificétion of Waters" for description of

the suitebility of the classifications of waters for use.
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Condition I would approximately correspond to Glass A, Condition
IT to Class B, Condition III to Class C, ete.

22, The provisional plans presented in this section are not
conceived to be the most feasible or desirable plans for: controlling
pollution in the St. Croix River Basin. -Such plans can be deter--
mined only after best use has been determined and classifications '
adopted by the State Legislature. Neither are the methods of treat-
ment or disvosal shown neceasarllv the only mathoﬂs available to
produce a similar reduction'in pollution. The provisional plans
arevdesigned to present,sufficient data to judge the benefits and
costs of pollutioﬁ control in the St. Croix River Basin and to

serve as a guide in planning water resource development.,

PROVISIONAL TREATMENT OR DISPOSAL FACILITIES

23, Treatment facilities——-Provisional Plan A, - Provisional

Plan A would provide for primary tréatment of municipal pollution
at Calais and Woodland contributed to by & combined population of
5,960 persons; subsurface disposal for sources of sewage pollution
from about 100 peréons served by private outlets in Robbinstonjtreatment
of industrial waste pollutién;>and coagﬁlation and sedimentation or
mentation or flotation for paper and groundwood’pulp wastes and
storage 1agoons for waste sulfite liquors. Waste sulfite liquors
would be stored until discharge during favorable periods of high

run-of f or during periods of normal run-off and low temperatures,
-9
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2Ly Reduction of pollution~~Provisional Plan A. - These pol-

lution control measures would‘result in & reduction of the present
poilutibn load of a population equivalent of approximately 19,100
" persons, about nine percent of the total. Sewage treatment would
account for a reduction in population equivalent of some 8,500
persons end industrial waste treatment about 10,600 persons.

The reduction in pollution load is small because storage of the
waste sulfite liquors would result in only minor reduction of the
polluting characteristics of this waste, although its.regulated
discharge during feavorable periods would have a very significant
effect in improving receiving water conditions for higher uses.

25. Treatment facilities--Provisional Plen B. - Provisional

Plan B would provide secondary sewage treatment works at Calais
and Woodland, subsurface disposal of the private sewage in
Robbinston end for the industrial wastes, coagulation and sedi-
mentation or flotation of paper and groundwood pulp mill wastes
and evaporation of concentrated waste sulfite liquors.

26. Reduction of pollution--Provisional Plan B. - These pol-

lution control facilities would result in a reduction of the
present pollution load of a population equivalent of an estimated
170,000 persons, about 80 percent of the total. Sewage trestment
would produce a reduction in population equivalentrof some 5,000

- persons and the industrial waste treatment about 165,000 persons.

The reduction in present pollution would be large because
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evaportation of the waste sulfite liquor diécharged in Woodland
would eliminate a population equivalent of nearly 157,000 persons,
more than 70 percent of the basin totale

27« Treatment facilities--Provisional Plan Ce = Provisional

Plan -C would proviae for primary sewage treatment facilities at
Calais and Woodland, subsurface disposal of the sources of private
sewage in Robbinston and the same treatment facilities for the
source of industrial waste as shown above under Provisional Plan Be

28+, Reduction of pollution--Provisional Plan Ce.-- This dejree

of sewage and industrial waste treatment should result in a re=-
duction in population equivalent of the present pollution load of
an estimated 167,000 persons, about 78 percent of the totale .0f
this reduction, a population equivalent of 2,500 persons would be
contributed by sewage treatment and 165,000 by industrial waste
treatment. As under Provisional Plan B, the predominating factor
is the evaporétion of strong waste sulfite liquors which has
a population equivalent computed to be nearly 157,000 persons.
29« The details of these _fhree provisional plans are given
for each source of pollution in Table 11 which includes data on
approximate present water conditions above and below the source of

pollution and those which should result from the treatment showne
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Teble 11 - Approximate present stream conditions and approximate stream

conditions resultﬂng from treatment or dlsposal under provisional plars,

St. Croix Elver B531n

: :Approximate: :Approximate
Sources of pollution: : present : Type of treatment iresulting
(all discharged to : Type of : stream : or dispcsal stream
main stem wastes :conditions :(includes chlorination; condi-
_St. Croix River) :discharged: EEE%é‘béibw' of sewage effluents) tion

PROVISIONAL PLAN A

Baileyville town

--Woodleand Sewage I IV Primary III
(municipal)
=~Pulp end paper Sulfite and I IV Coagulation, sedimenta- III
mill groundwood tion or f'lotation for
pulp, paper paper and groundwood
pulp mill wastes;
storage lagoons with
regulated discharge
for waste sulfite
liguors.
Calais city Sewage v IV Primary IIT 1/
(municipal) -
Robbinston town Sewage ITII  III Subsurface dispossal II
(private sewers)
PROVISIOKAL PLAN B
Baileyville town
--Woodland Sewage I Secondary 111 2/
(municipal) -
--Pulp and peper Sulfite and I IV Coagulation, sedimen- III 2/
mill groundwood tation or flotation -
pulp, paper for paper and ground-
wood wastes; evepora-
tion of waste sulfite
liquors.
Calsis city Sewage v IV Secondary IIT 2/
(municipal)
Robbinston town Sewage IIT  III GSubsurface dispossal II

(private sewers)
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Table 11 (continued)
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: :Approximate: :Approximate
Sources of pollution: : present : Type of treatment :resulting
(a1l discharged to : Type of : stream : or disposal ¢ stream
mein stem : wastes :conditions :{includes chlorination: condie-
St. Croix River) :discharged:above:below: of sewage effluents) : tion

PROVISIONAL PLAN C

Baileyville town

--Woodland Sewage I IV Primary 111 2/
(municipal) -
~-Pulp and paper Sulfite and
mill groundwood 1 IV Coagulation, sedimen- 111 2/
pulp, paper tation or flotation -

for paper & ground-
wood wastes; evapora-
tion of strong waste
sulfite liquor

Calais city Sewage v IV Primary IIr 2/
(municipal)
Robbinston town Sewage i1l III Subsurface disposal iI

(private sewers).

l/’Improved to next highest condition a few miles downstream after tidal
dilution and self-purification.

gy’Improved to next highest condition within a mile below outlet after
dilution end self-purification.
APPROXINATE WATER QUALITY INPROVENENT
30. Existing water conditions. - Under existing conditions, pol-
lution of the St. Croix River Basin has been confined to the main
stem from Woodland to Passamaquoddy Bay. From Woodland to a point
about five miles below Calsis, a reach of about 16 miles, the river
is seriously pollutea and during critical pericds in a condition

equivalent to a water quality generally accepteble only for
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transportation of sewape and wastes without nuisance, nevigasticn,
power develcpment and certein other industrial uses. For the next
nine miles to Passamaquoddy Bay, after some self-purification eand
with the large dilution available, the water is in a condition
generally satisfactory for geme fishing, recreational boating and
such other uses thet do not require a high quelity or are not
limited by the salinity of this tidal section.

31, Water conditions under Provisional Plan A. - If the treat-

ment shown for Provisional Plan A were in operation, the resulting
water conditions would probably be as follows: From Woodland to
an indeterminate point about seven miles below Calais, a distance
of some 18 watercourse miles, the water conditions would be im-
proved so as to be equivalent to & quality generally acceptable
for recreational boating, irrigation of crops consumed after cook-
ing, habitat for wildlife and common food and game fishes indigenous
to the region and such other uses as do not require s high water
quality. For the next seven miles, the tidal section of the main
stem to Passamaquoddy FEay would be of a uniformly good quality ac-
ceptable for all water uses not limited by selinity.

32. Water conditions under Provisional Flan B. - Under the

treatment measures shown for this provision plen, there would be
an almost complete recovery of the main stem for all purposes.
Except for short stretches of about cne mile each below pollution
discharges in Woodlend and Calais, the main stem would be improved
to a condition equivalent to a water quality generally acceptable
for all purposes except public water supply unless filtered and

disinfected and those purposes limited by selirity where this is
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a factor. For short distances of perhaps a mile or less below
Wﬁodland and Calails, before complete mixing and dilution of
treated wastes were accomplished, the water quality would not be
suitable for highest uses but would be acceptabie for such purposes
as recrestional boating, irrigation -of crops consumed after cook-
ing end habitet for wildlife and common food end game fishes in-
digenous to the area. This high recovery of water quality would
be due in large part to the elimination of waste sulfite liquors
by evaporation.

33. Water conditions under Provisional Plan C. - The treat-

ment measures shown for Provisional Plan C are estimated to result
in approximately the same improved water conditions as would re-
sult under Provisional Plan B above. With the dilution that is
availeble at Woodland and Calais, it is estimated that primary
treatment and chlorination of the municipal wastes from these two
population centers would result in the same improvement in water
conditions with respect to suitability for uvse, as would result
from secondary sewage treatment.

2),. Teble 12 summerizes the approximate water conditions
that should exist under Provisicnal Plens A, B and C. Water
conditions are shown in miles for each condition approximately

equivalent to the clesses shown under Table 10.
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Teble 12 - Approximate effeets of provisional
plans on water conditionss,
St. Croix River Basin

Approximate water Net water

Approximate present condition under guality
water condition provisional plans improvement

Receliving in miles in miles in miles
watercourse I 1T 'TII I Vv T 11 TIT IV Vv T I1 I1I 1V

PROVISIONAL PLAN A

St. Croix River

(main stem 1/ L3 O 9 1 0 L3 7 18 0 0 - 7 16 -

PROVISIONAL PLAN B

St. Croix River L3 © 9 1 0 L3 23 2 0 0 -23 2 -
(mein stem) 1/

PROVISIONAL PLAK C

St. Croix River L3 0 9 16 0 L3 23 2 0 0 - 23 2 -
(mein stem) 1/

#A1]1 tribubtaries to the main stem, including the Chipneticook and
Grand Lekes systems, are reported to be of a uniformly high quality,
suitable for any water use.

E/’From,Chipneticook Laekes outlet at Vanceboro to Passamaguoddy Bay.

35. Water condition improvement--Provisional Plen A. - From

Table 12 it is indicated that all but two miles of the presently af-
fected 25 miles of mein stem would be improved for higher uses under
Provisional Plan A, 1¢ miles being returned to a good quality
generally suitable for recreational boating, irrigation of crops
consumed after cooking, habitat for wildlife and common food and
game fishes indigenous to the area and seven miles to a high

guality suitable for all uses not limited by salinity.
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%26, Water condition improvement--Provisional Plans B and C. -

Under Provisional Plans B end C all of the presently affected
stretch of the St. Croix River>would be recovered for higher uses,
g11 but two miles for every water use excepting public water supply
unless filtered and disinfected.

37. The tebles and meps summarize and graphically depict
Provisional Piéns A, B and C and the effect of providing the treat-

ment shown on receiving water qualities. Table 11 shows the ap-

.proximate present water conditions, the treatment considered for’

each source of pollution and the approximate water condition that
would result from the treatment under existing conditions of pol-
lution. Table 10 is a reproducticn of the "Tentative Plen for
Classification of Waters" of the New England Interstate Water
Pollution Control Commission end shows the suitability of the
classes of water quality for use which approximates the water
conditions given Condition I corresponding to Class A, éondition
1I to Cless B, etc. Pletes 7 and 8 are meps showing the approxi-

mete water conditions that would result under each provisional plan.

ESTIMATED COSTS FOR TREATMENT FACILITIES
38, The cost estimates for municipal sewage treatment works
constructién that follow include costs for intercepting sewers
but do not include costs for sewerage systems or extensions there-
to since such costs are not generally considered a part of sew-

age treatment. For industrial waste treatment or disposal
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construction, no costs have been included for in-plent or yard
changes that mey be required in connection with treastment. Such
costs could only be determined after detailed.in{ﬂant investiga-
tions at the pulp and paper mills.

59. Sewage treatment costs will vary with each project and
final costs will largely be determined by method of financing,
design end construction materials and equipment specified. The
cost for treatment of pulp and paper mill wastes will also vary
eand will be determined in large measure bylinpplant chénges mede,
choice of treatment methods, plant design and construction materi-
als and equipment specified. The cost estiﬁates that follow, how-
ever, reasonably reflect the range of costs for the treatment
methods shown in the provisional plans.

LL0. Estimated construction costs--Provisional Plan A. - The

total construction cost for the sewage and industrial waste ﬁréat-
ment facilities shown under this provisional plan has been esti-
mated to bé $669,000 based on 1949 construction cost levels. of
this total, the cost of the two municipal primery sewage treat-
ment plents and intercepters has been estimated to be $310,000;
the cost of subsurface disposal systems to serve 100 persons dis-
charging sewage from private outlets in Robbinston,$9,000; and the

cost of industrial waste treatment at the pulp and paper mill,

$350,000.

V-18



N LEGEND
CONDITION o
GONDITION S e
GONDITION T
i CONDITION ™
CONDITION FE e

<
Ky 4, \Palfrs,
'b-f‘(w, < WA jLake v
(=7 P
. A T
- ' s

5 Q- %3?'
Lambert L]
Lake 1
S s LMB VANGCEBORD
\Vake ST. GROIX &
e
.
M A | wmed N X
Tomah === =
Lake o
s T
East Ffr;o” = =
- S Musquash ” * B
ki
e ’ ®TOPSFIELD
e, =,

’K/ 2
=
".3;(3” fa‘;asam \"\) <
ane 7
ombard . 5

£
]
Lake Wast aa.:
# 8 Musquosh G
AKEVILLE Lake = =
] N e \©
‘Q Secraggly Lake £ WAITEN=
Yeper Junior Lake tpper >N
Sysladobsis £] Oxbrook A o
Lakg Lake A S >
5
.S‘ysfo;:ibs;s ower Oxbrook 2 g S
Lowar T
Sysladobsis 2\ Y KELLYLAND
Lake Fgug

GRAND @ PRINGETON

Upper Y
GChain
Lake
ey
Pocumcus
Laka

Wobassus\ [\ =
Lake o
\’\ N
?.\
& /
: Ma'g‘u Lewock Lokes ¥
g‘ ROBBINSTD
on‘ﬂirgm b ] ,
LL >
MOTE ST. CROIX RIVER BASIN
Johanres!sdagyaination WATER CONDITIONS RESULTING FROM

approximared from data available.

PROVISIONAL POLLUTION CONTROL PLAN A

NEW ENGLAND NEW YORK INTER- AGENCY COMMITTEE
DECEMBER 1952
SGALE IN MILES
] 4 8

[————__——————]

PLATE NO. 7
GHAPTER I¥

D.H.EW. PHS. WPC BOSTON, DEC.1952 REV.(] MAY 954,




tlk
L

LEGEND
(" / CONDITION I I A A
| \ CONDITION I s
| ~
CONDITION i
CONDITION s
Deering GONDITION 'L e
Lake

N\ Palfre,
Loke 4

Greanland

Lake \

Lambert

Lake i
5 LAM VANGEBORO @)
TOMAH
WRE ST. GROIX &

Loke =
@TOPSYFIELD
=

East Farrow

Musquash
Lak

o~

¢ Lf_%:g” P!gasanr X
Lake g W
ombard ffo
Lake 1
IEAKEVILLE 5 T ) Q‘ \_’_
\ L]
Ll'p

Sysffdobsas

e L

Lysiadobsis
Lok
Lower
Sysladobsis
Lakeg

BAILEYVILLE
\ SELLYLAND

Flipper Grk

o)

S—

Vopar S R /® PRINGETON
Ghain .ng

Lake T Lake
Lo ”
Pocumcys 2 h
La\ i GALAI
Waobgssus ¥
.LE-? : WOODLAND

b}
Magu gwocﬁ Laokes

K ROBBINST
1

Gh({am‘x
E (-]
3
NOTE ST. CROIX RIVER BASIN
Nota precise avaluation
s bl e s e WATER CONDITIONS RESULTING FROM
PROVISIONAL POLLUTIONCONTROL PLAN B&C
NEW ENGLAND NEW YORK INTER- AGENGY COMMITTEE
DEGEMBER 1952
SCALE IN MILES
a 4 8
= —___—————]
D.H.EW. PHS WPGC BOSTOM, DEGC.1952. REY.(I) MAY 954 REATELNO. 2

CHAPTER I¥



Ll. Annual chaerges for municipel sewage treatment--Provisionél

fngLé' - Based on the estimated construction cost, en amortizetion
period of 30 yeérs end an interest rate of 2-1/2 percent, the total
capitel cost for municipel sewage treatment would be $L1,0,000 and

the annuallcapital cherge would be $1),,800 for 30 years. Operation

and maintenance costs over this period are estimated to average

$1.70 per capita served per year for an estimated 6,500 persons or

_an ennual total of sbout $11,200. The total annual charge for con-

struction, operation and maintenence of municipal sewage treatment
works would then be approximetely $26,000 for 30 years.

L2. Annual charges for private sewage treatment--Provisional

f&ﬂf;ﬁ:.' The estimated construction cost of $9,600 for private sub-
surface disposal systems amortized over a period of ten yeers at
four percent would represent a total cepital charge of $11,100 or
an annual capital charge of about $1,100 for ten years. At an
average of four persons served per disposal unit end en annusal
maintenance cost of $10 per unit per yesar, the total.annual main-
tengnce cost would be $250 for ten years. The total annual charge
for construction and maintenance of subsurface disposal systems to
serve privaete outlets in Robbinston would be an estimated $1,350

for ten years.

L3. Annual charges for industrial waste treatment--Provisional

Plan A. - The estimated cost of constructing the treatment facilities
to serve the pulp end paper mill in Baileyville was $350,000. Based

on this estimate and en emortization period of ten years at four
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percent the total capital charge would be $4,31,000 and the annual
capital charge would be about $L3,000 for ten years. Operating
and maintenance costs over this period are estimated to average
about 50 cents per ton of paper production which, at capacity,
would be about $35,000 per year on the basis of a 250-day work
year. The total annual charge for construction, operation and
meintenance of the industrial waste treatment facilities shown
for this plan would then be 478,000 for ten years.

Lly. Estimated construction costs--P{gX}sional Plan B. - The

total construction cost for the sewage and industrial waste treat-
ment facilities outlined under this plan has been estimated to be
$1,783,000. Of this amount $5211,000 is estimated construction
cost of two municipal secondary sewage treatment plants, including
intercepting sewers; $9,000 for subsurface disposal of sewage from
private outlets; and $1,250,000 for industrial waste treatment
facilities.

L5. Annuael charges for municipal sewage treatment--Provisional

Plan B. - The estimated construction cost for municipal sewage treat-
ment works gmortized for 30 years at 2-1/ percent would represent

& total capital cost for construction of £751,000 or an anhual
capital charge of about $25,000 for 30 years. The annual opera-

ting and meintenance costs are estimated to average $18,000.

The total annuel charge for construction, operation and maintenance
of secondary sewage treatment works under Provisional Plan B is

estimated to be $43,000 for 30 years.
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L6. Annual charges for private sewage treatment--Provisional

Plan B. - The annual charge for construction and maintenance of
subsurface sewage disposal systems would be the seme as computed
under Provisional_Plan-A which was estimated to be $1,350 for ten

years.

L7. Annual charges for industriel waste treatment--Provisional

Plan B. - Industrial waste treatment construction for the pulp and
peper mill under Provisional Plan B was estimated to be $1,250,000.
These figures amortized for ten years at four percent would repre-
sent & total cepital charge for construction of $1,5,1,000 or an
annual charge of about $i§h,000 for ten years. Operatioﬁ and
maintenence charges would be approximately one dollar per ton of
product which at cepacity would be about $68,000 per year. The
total annual charge for construction, operation and maintenance-of
treatment fecilities by the pulp and paper mill would therefore be
‘an estimated $222,000 for ten years.

;8. Annual charges for municipal sewage treatment--Provisional

Plen C. - The plan for municipal sewage treatment is the seme as

Provisional Plan A.r The annﬁal chaerge for construction, operation
end maintenance of the two municipal primery sewage treatment
planté was computed to be $26,000 for 30 years, including the
estimated costs for intercepting sewers.

h9; Annual charges for privete sewage treetment--Provisional

Plan C. - The plan for treatment of the domestic sewage from

private sewers in Robbinston is the same for all three provisional
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plans and the annual charge for construction and maintenance of
subsurface disposal systems was estimeted to be 81,350 for ten
years.

50. Annual charges for industriel waste treatment--Provisional

Plan_gf - Industrial waste treatment would be the sesme as shown for

Provisional Plen B and the annual charge for construction, operation
end maintensnce was computed to be $222,000 for ten years.,

51. Teble 13 is a summary of the estimated construction costs
end annual charges for sewage and industrial waste treatment in the

St. Croix River Basin under Provisional Plans A, B and C.

BENEFITS RESULTING FROM WATER QUALITY INPROVEMENT

52. Since the Maine Water Improvement Commission carries out
its functions in water pollution control on the classification
principle, the benefits that will eventually accrue from pollution
control in the St. Croix River Basin are dependent upon the best
water uses and classifications adopted by the State Legislature.
Since classifications have not been adopted for the main stem,
the only stream tranéporting significant pollution in the basin,
1t is not possible in this report to assign the eventual benefits
from pollution control. However, as & guide to judging the costs
end benefits from pollution control in the basin, three provisional
plans for sewage and industrial waste treatment or disposal have
been presented and the benefits which may result under these plans

are discussed in succeeding paragraphs.
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Teble 13 - Summery of estimated construction costs end annual charges
for treatment end disposal facilities ~ Provisional Plans A, B and C, ~
St. Croix River Besin

: ;:Estimated :Estimated amnual: Total 1/

. Estimeted : snnual : operation and : estimated

sconstruction: cepitel : maintenance : eannual

: cost :charge 1/: charge : charge
PROVISIONAL PLAN A

Type of pollution

Municipel sewage $ 310,000  § 14,800 § 11,200 $ 26,000
‘Private sewage 9,000 1,100 . 250 1,350
Industrial wastes 350,000 443,000 35,000 78,000
TOTALS 2/ $ 699,000 $ 59,000 $ L6,000 $ 105,000

PROVISIONAL PLAN B

Municipal sewage § 52,000  § 25,000 $ 18,000 $ 13,000
Private sewage 9,000 1,160 _ 250 1,350
Industrial wastes 1,250,000 15L,000 68,000 222,000
TOTALS 2/ $1,78%,000  $180,000 § 86,000 $ 266,000

PROVISIONAL PLAN C

Municipal sewage $ 310,000 $ 1&,800 $ 11,200 ¢ 26,000
Private sewage 9,000 1,100 250 1,350
Industrialrwastes 1,250,000 14,000 68,000 222,000
TOTALS 2/ $1,569,000 $170,000 § 79,000 $ 2,9,000

1/ Based on amortization periods of 30 and 10 years and interest
rates of 2-1/2 and |, percent respectively for public and private -
construction. '

E;/ Totals rounded to nearest $1,000.

2/’ Totals apply only during 10 year amortization of private
construction.
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5. Benefits resulting from pollution control are resl but
may be both tangible end intengible. A tangible benefit would be
represented by a direct savings in costs for water treatment for
public or industrial water supply as & result of pollution control.
Another example of a tangible benefit would be recovery of valuable
by-products in the process of reducing pollution. intangible bene-
fits are those which do not readily lend themselves to computation
in monetary terms. Protection of the public health, and.ehhanced
aesthetic and scenic values through pollution control are exemples
of intangible benefits. For the most part benefits assigned to
pollution control are intangible, largely through the absence of
suitable criteria for monetary evaluations. There are occasions,
however, where suitable data are available when tangible benefits
from pollution control can be computed on e monetary beasis, al-
though such data are not availeble for the St. Croix River Basin.

5. Benefits that may eccrue from water quality improvement
through pollution control depend upon the uses the improved water
resources will serve. There are also potential benefits thr ough
the conservation of water resources for future use. In the St.
Croix River Basin, the water resources serve as public water sup-
plies, industrial water supplies, agricultural water supplies, for
all types of recreation, as a habitat for fish and wildlife, com-
mercial fishing, propagetion of shellfish, for power development
and for transportation of sewage and industrial wastes. Save the

last two which do not require a good water quality, these water
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uses are the ones potentially to be benefited by pollution control.

55. The St. Croix River Baesin is sparsely settled for the most
part end not so well-developed economicelly as other river basins
in the region. Pollution of the water resources has been confined
to the main stem of the river from the village of Woodland to
Passamaquoddy Bay. Conflicts between pollution and weter resource
use have been limited for the most part.

56. The following benefits appear to be attainable from pol-
lution control in the St. Croix River Basin under present conditions
of pollution and economic development. In the absence of suitable
eriteria, no monetary evaluations are made and elthough presented
as intangible, these benefits may prove to be real and desirable
of sttainment.

a. There could be a significent benefit to the public
health by reducing the chances for wateiborns diseases through
treatment or elimination of sources of sewage pollution. Sewage
polluted waters are always a potential health menace.

b. The construction of municipal seﬁage treatment works
may meke the communities served more attractive to new industries
requiring this mﬁhidipal utility and mey stimulate greater resi-
dential and industrial development, thereby significantly bene-
fiting local economies.

¢. The control of pollution from Woodland to
Passamequoddy Bay may contribute sﬁbstantially to the attractive-
ness of the area should greater development be undertaken by the

recreation industry.
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d. The general welfare of the residents could be en-
hanced by the conservation of an important natural resource for
its best uses and by a greater opportunity to benefit therefrom.
Further, a clean stream in the developed portion of the basin
could enhance the general reputation of the area in the eyes of
visitors and vacationists.

57« There is a direct interrelation between water resource
development and benefits from pollution control. The more ex-
tensive and veried water use becomes the more benefits can be ob-
tained from pollution control to maintain the necessary water
qualities for the purposes served.

58. Should en integrated natural resource development program
for the basin be underteken, it could result in = significant ine
crease in industrial, egricultural and recreation development which
would be accompanied by an increase in population. These develop-
ments would appreciably enhance the value of the water resources
for public water supply, agricultural water supply, industrial
water supply end recreation. Lend abutting on or served by water
resources suitable for industrial, residential and recreational
use would also be increased in value. Pollution control measures
to maintein acceptable water qualities under these circumstences
would produce benefits in proportion to the magnitude of the

economic development.
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59. The plan for developing the land and water resources of
the St. Croix River Basin will indicate in large measure the pol-
lution control measures that would be needed to conserve the
water resources for best use. The sdoption of bést water use
would, in turn, indicate the benefits that would result from pol-

lution control.

60. Power conservation storage end flood control. - Investi-

gations were made of 23 undeveloped power and storage sites in the
St. Croix River Basin. None of the sites studied was found to be
economicelly feasible for development at this time.

61. Other reservoir and resource development projects. - No

other reservoir or resource development project was proposed for

evaluation of benefits or losses to pollution control.
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Table 1L - Basic data on sources* of municipal and industrial pollutiom
St. Croix River Basin

Source of pollution Number P.E..g/’ ‘ Adequacy P.E. 2/
and sewered or Type of wastes untreated Treatment of to water-~
receiving watercourse employees produced wastes provided treatment course
St. Croix River
(main stem)
Baileyville town
~-Woodland village 1,370 Domestic 1,370 None 1,370
-=-Pulp and paper mill L80 Groundwood and sulfite 210,000 None 210,000
pulp, paper

Calais city L, 590 Domestic L,590 None L, 590
Robbinston town 100 Domestic 100 None 100

1/ Domestic indicates no industrial wastes intercepted.

g/’P.E. - population equivalent in number of persons based on biochemical oxygen demand.

* Industries, municipelities and other population centers discharging wastes directly to watercourse.
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SECTION VI = FLOOD CONTEOL AND DRAINAGE
1e Information on high flows in the St. Croix Kiver Basin is
very meager. DNormal spring freshets cause only inconsequential

damagess

HISTOEY AKD ANALYSIS OF FLOODS

2. Flood historye = Major floods on the St. Croix River occurred

in September 1909 when a maximum daily flow of 20,300 cubic feet per
second was experienced at Woodland and in May 1923 when a peak flow
of 23,300 cubic feet per second was recorded at the Baileyville
gage below the Grand Falls Dams The peak flow at the Baileyville
gage in March 19%6, when serious flooding was experienced on many
New England rivers, amounted to 16,900 cubic feet per seconds

3, Analysis of floodse = The floods of 1925 and 1936 were

caused by heavy rains falling on a snow=covered watersheds These
floods were not particularly damaginge The 1,320 square miles of
drainage area above the Grend Falls Dam, about 90 percent of the

basin area above Calais, contains extensive areas of lakes, ponds,

and swamps which act as retarding basins for the run=-off in the

event of heavy rains. The comparatively flat topography of the region
also tends to prevent rapid run-offe Floods canno® be considered

as presenting en important problem in the basine.

DAMAGES

L. Headwater flood damagee = Headwater flood damages were

determined for agrioultural crops, for other agricultural resources
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end for urban, residential and industrial facilities. XEstimates
were made of the losses that would occur at flood stages above

and below a record floode In determining agricultural crop losses
by stage, the flooded area for each crop was first related to flood
stagess Per acre crop values, modified to reflect monthly variations
in crop values and the percentage chance of flood occurrence by
months, were than applied to the area of each crop inundated at
various stages to develop stage=-crop loss relationshipse Stage=-loss
relationships for all types of damageabls values were converted

to damage frequency ocurves in accordance with the methods outlined
in Part III.

5s¢ Main river and lower tributary flood demage arsase = No

records are available to indicate the extent of damage sustained in
1909. The damage caused by the 1923 flood, including the loss

of a bridge and sawmill near Calais, Meine has been estimated at
less than $50,000s. No estimates have been made of the flood damages
in 1936« Information from the Maine Public Utilities Commission
indicates that industrial plants near Milltown have been affected
from time to time by floods. Estimates of annual flood damagzes on
the mein river and lower tributaries have not been made, but the
amount of such deamages would be smalls

6« Erosion damagese = Erosion damages on cropland were deter=

mined by estimating the rate of soil loss and the average annual
reduction in yield due to erosions The average annual value of

the loss over a 30~-year period at four percent discount rate is
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$2,700 at 1949 price levelse

7o Sedimentation damages. = Each year some land, especially

on steep slopes, or recently plowed land, suffers erosion in times
of severe storms, and the eroded material mey resch highways, drainage .
ditches and streamse ,The sediment produced by erosion may cause

en amount of damage refiected in edditional costs necessary té clean
highway culverfs, protect bridgés'and meintain navigation channels.
These maintenance costs are such a small percentage of the total
that eccounts do not show them separately. Monetary evaluation of
sedimentation dsmage has not been included in damage totalss

84 Total dam&gese'— Total average annual flood and erosion

demages &are shown in Table 15

Table 15 - Averége snnual flood end erosion damages,
Saint Croix River Basin

1949 Projected
price level price level_é/

Floodwater damage ¢

Headwater arees $2,800 - §2,500

- Main stream and tributary . Not available",Notravailable
Croplend erosion demege ‘ $2,700 2/ | $2,L00 2/
Total damages $54500 - $4,900

jb/ Estimated future level of prices
2/ This figure represents only the net income loss from yield
decline due to sheet erosion. '
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NEEDS

9« Basin requirementse = The average annual damages totaling

£5,500 indicate a minor need for flood protection in the headwater
area and erosion control to reduce lossess The need for erosion
control exists through the basine At the publioc hearing of the
Committee at Augusta, Maine on June 12, 1952 no reéﬁests wers made -
for flbod protection or erosion control measures in the St. Croix

Basin.® General requests for erosion control were made at the hearinge

PLANS OF DEVELOPMENT

10. Existing flood control improvementss = There are no

existing flood control improvements in the Ste Croix River Basine
During the period of flood hazard in the'spring the U. S. Weather
Bureau Office at Portland issuesabulletin evaluating existing flood

potential in the State of Maine for distribution.

1l. Conmsideration of flood control improvementse = A preliminary

investigation of this basin has indicated that the extent of the annual

damages is not sufficient to justify flood protection workse

12, Effect of land treatment program on floodse = The land

f treatment measures planned for the primary purpose of securing an
optimum level of agricultural production in the basin would, upon
installation, exercise & beneficial effeot on the characteristics
of the watershede The measures include adjusting land use with

land ocapability, adoption of improved cropland and forest land

menagement practices, and installation of the necessary minor structures

needed to make the land conversions and improved management measures

VIl
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fﬁll& effective. A complete description of tho land treatmén’c is
ineluded in Chepter X, Maine Coastal Arogae

13. The beneficial effect of the proposed land freatmsnt pro=
gram in reducing flood flows in the St; Croix River Basin is
dependent upon three principal varigblesz

as Frequency and type of flood producing stormse

be Acceptance of the program by landowners and the progress
which they make to put the various elements of the program into
operation throughout the ares.

ce Continuation of the practices throughout the years
aftor they have once been put into operation.

s The full benefits of the program in reducing flood flows
would not be Pelt immediately upon adoption of the program. In=
stead ﬁhe benefits woﬁld inorease with timee. From some of the
work contemplated in the program, such as small structures, flood
flow reduction would begin to accrue as soon as they were oonﬁtruo-
ted; othar operatioms would produce their full henefits within two
or three years; from some the full benefit would not be felt for
four or five decadese The program would have its maximum effective=-
ness on floods of one=ysar or two=year frequencye For the lérgar
end less frequent floods, effectiveness would be lesse Hydfologic‘
evaluatibn of the program indicates that reductions of flood dis=-
charges would result from the recommended measures after they were
installed by substantially all of the owners of agricultural and

forest lande
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These measurss would be provided by individual farmers for agricultural
purposes and no cost would be charged to flood control.

15. The land treatment would effectively control cropland erosion
by the development of plant roots capable of holding the soil on the
rlanda VWith the prevention of erosion on ocropland, benefits from

reduced sedimentation would elso be obtainede

BENEFITS

16+ Since there is no general basin plan of flood control,
flood control benefits are limited to those benefits incidental to
the land treatment measures and to the reduction of flood damages
by & combination of alert forecasting and local planning for mobilization
of flood fighting forces. The annual flgod control benefits which
would aceorue from the land treatment measures would amount to $300 in
the headwaters, and would be negligible on the main stems. Land
trestment measures would reduce erosion loss by $2,700 annually at
1949 price levelss Benefits from land treatment measurss, by reduce-
ticn.of sedimentation on highways and in channels, have not been
evaluateds Table 16 gives a summary of benefits.

Table 16 - Summary of ultimate flood reduction and erosion

control benefits incidental to lend treatment,
Ste Croix River Basin

- Annual benefits

19L9 - Projected
price levsl price level
Reduction of flood water damage § 300 ¢ %00
Reduction of erosion on cropland 2,700 ~__2,Loo
Total benefits $ 3,000 : $°24700
Vieb
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SUMMARY AND CONCLUSIONS

17« Summarye. - Floods have been relatively infrequent in the
Ste Croix River Basine Works for the sole purpose of reducing flood
damages are not economically Justified ét this timee. Small incidental
£lo0d control benefits would be provided by the land treatment measures
of the Coordinated Basin'Plan. An economidal reduction of flood
damages may be'obtaiﬁed by providing a flood forecastihg and warning
service coupled with local plans for protective measures to be taken
on the basis of such foreeésts and wafnings. In this basin where
there is a very short time interval between dnset of rainfall and
eénsuing flood, it may be pdssible to train a local representative
in procedures for issuing warnings based on a special river and
rainfall network reporting to hime Appreciable erosion control and
sedimentation benefits would be provided by the land treatment measures

of the Coordinated Basin Plan.

DRAINAGE
18. There are no drainage problems of major importance in the

Ste Croix River Basine
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SECTION VII - POWER DEVELOFPMENT

AVAILABLE PCWER

1. Existing developments. - There are three hydroelectric

power developments in the basin with an aggregete installed
capacity of over 11,150 kilowatts exclusive of mechanical power.
They utilize a totel gross head of 122 feet on the main river.
These plants, all privately-owned industriel developments, in-
clude a hydroelectric plant at Grand Fells near Kellylend,

Meine; & pulp and peper mill at Woodland, Maine; and a cotton
mill at Milltown, New Brunswick. The hydroelectric plant at Grand
Falls, with a developed gross head of 52 feet, has an installed
capacity of 9,652 kilowatts and furnishes power by tremsmission
lines to the pulp and paper mill at Woodland. The plant at
Woodland, operating under & gross head of 1,8 feet, has installed
electric generating facilities for 1,500 kilowatts in addition to
meehanioal power. Information available on the power development
at the cotton mill in Milltown, New Brunswick lists this plent as
& 3,940 horsepower installation with a gross head of 22 feet. y
Power from this plent, in addition to meeting the requirements

of the mill, is supplied to the New Brunswick Electric Power
Commission. Pertinent data on existing hydroelectric develop-

ments on the river are summarized -in Table 17.

¥inth Blennial Report of the Maine Public Utilities
Commission (1939-1940).
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Teble 17 - Existing hydroelectric plants,
St. Croix River Basin

Plant neme Drainage Gross Installed Average annual
Owner or location Stream area head capacity generation Uses
(sq.mi.) {fest) (kilowatts) (kilowatt-hours)

St. Croix Grand Falls Plant, St. Croix 1,320 52 9,652 L;8,000,000 I

Paper Co. Xellyland,
Baileyville, Me.

" " Woodland Plant, " " 1,350 L8 1,500 (1) 7,500,000 I
Woodland,
Baileyville, Me.

Textile Milltown, " " 1,469 22+ - (2 - I

Sales New Brunswick -

Limited(3)

(1) Excluding approximetely 11,200 horsepower mechenical power.

(2) 3,940 horsepower.

(3) Owned by Canadien Cottons, Ltd., prior to Januery 1, 1953.

#

I - Industrial.



2. The International St. Croix River Board of Control. -

Operation of the dems at Grand Falls (near Kellyland) and Milltown
are subject to control by the International St. Croix River Board
of Control. This Board wes organized pursuant to conditlons set
forth in orders of the International Joint Commission, dated
November 9, 1915, approving the maintenance and operation of the
dem built at Gramd Falls. By the orders of November 9, 1915, as
amended October 6, 1931, the Board is charged with the duty of
formulating and administering rules under which the power plant
end accessories at Grand Falls are to be operated to prevent as

- nearly as possible a level of weter at the dem higher than 203.5
feet, mean sea level datum, and fo secure to the users of water
below Grand Falls the flow of water to which they are entitled.
The responsibilities of the Board were extended in 1923 to include
the supervision of the operation of all fishways now or hereafter
constructed or repaired on that portion of the St. Croix River that
forms the international boundary.

3. On October 2, 1934, the International Joint Commission
issued an order approving the reconstruction of the dam owned by
Canadien Cottons, Limited, at Milltown, Maine, and Milltown, New
Brunswick. This order contained the following conditions:

a. That the reconstructed dam be so operated as to
insure that the forebay levels rise to mno higher

elevation than that which has heretofore obteined
in the operation of the dem now being replaced.
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b. Thet during times of flood the sluicewsys of the
dem shall be sufficiently open to insure passage
of the river flow.

¢. That the operation of the dam, insofar as is
necessary to insure the observence of the pro-
visions of this order, be under the supervision

of the Internatioral St. Croix River Board of
Control.

On Jamuary 1, 1953, ownership of the plant of Canadien Cottons,
Limited, was transferred to Textile Sales, Limited.

li. Available power. - The public demand for electric power

and energy in the Naine portion of the basin is met by a number of
small companies. These include the Denny's River Electric Co-
operative Inec., St. Croix Electric Company, Kingmen Electrie Company,

and Kingman Coopersative.

HYDROELECTRIC POWER INVENTORY

5. An investigatior of the power and storage potentialities
of 23 sites in the basin, shown on Index to Siteé, Plate 9, reveeled
none that sre economically feasible of development at this time.
Preliminary investigations resulted in the elimination of 11 sites
from further consideration early in the course of the study. The
detailed studies which led tc the elimination of the remaining 12
sites are summarized below.

6. Deteiled inmvestigation of rejected sites. - Of 12 sites

e e et e et S

studied in detell, 11 are on the mein St. Croix River ard are,
therefore, international in character. The detailed studiss in-

cluded considerastion of two distinet alternative plans of
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development as sumerized in Table 18. The first, designated as
Plan A, consisted of five run-of-river power projects utilizing
165 feet of presently undeveloped heed on the main river, in-
cluding 130 feet at three sites between Vanceboro, Maine, and
Grapd Falls Flowage. The‘studies of this plan were based on
present streem flow conditions with no re-regulation of existing
storage. The second plan, designated as Plan B, included one
power project with a gross head of 80 feet on Grand Félls Stream,
and five power developments on the main river, including one with
storage, utilizing 253 feet of fall. This fall of 255 feet in-
cludes 2l feet of developed head et existing plents. Two modifi-
cations of Plan B were also considered. The first alternate pro-
vided for combining the features of two projects at Milltown and
Calais in a single development. The second considered the pos-
sibilities of an alternatersite near Calais operatling on a gross
head of 86 feet in lieu of thfee developments with a total heed of
98 feet. Pertinent information on the 12 sites (13 rejected pro-
jeots) considered in detail is contained in Table 18.

7. The five projects in Plen A (see Table 18) proved to be
unfavorable on the basis of costs of construction alone. There-
fore, no estimates:were made of the costs for real estate and
relocations in connection with these five projects. In the caese
of considérad developments at ¥illtown, site nos. SC-1Lb and SC-

15, an important pert of the first cost is in lands and

VII-5



G=IIA

Table 18 - Hydroeleotric projects investigeted in detsil,

St. Croix River Baslin

Elevation Average Egtimated

Project and River Drainage Heed- Tail Gross Installed annual first

site number niloage area waber water head capacity output eost
1y () (sq.mi.) {ft., m.s.1.) {ft.) (kilowetts) (kilowatE-hours)

PLAN A

Halls Rips 60 165 370 320 50 1,600 12,502,000 3,603,000 (3)
(sc-5)

Steep Bank 5¢ 502 300 255 L5 2,200 13,285,000 3,366,000 (3)
(sc-7}

Cencose Rips L5 523 255 220 35 2,000 11,058,000 3,860,000 (3)
(sc-8)

Bailey Rips 22.5 1,378 95 80 15 1,000 14,21%,000 4,305,000 (3)
(5c-13)

Milltown Upper 15.8 1,L69 63 L3 20 1,400 21,091,000 3,288,000 (3)
(sc-1ka) -

PLAN B

Little Falls 58 L73 370 295 75 10,000 26,885,000 10,493,200
(sc-6)

Cenoose Lho.s 600 290 210 80 15,000 40,865,000 17,250,000
(SC-8a)

Big Leke to Grand 53 (L) 22l 258 218 80 7,500 16,492,000 5,605,000
Leke (SC-11)

Baring (Alt.) 20.7 1,389 98 7h 2L (7)) 5,000 22,321,000 L,602,000
(SC-1%a)

¥illtown 15.5 1,169 7h 2l 50) 10,000 51,338,000 19,815,000
(sc-15) )(8)

Cove .2 1,473 2l 0 aly) 3,000 25,977,000 4,171,000
(sc-16s)

FLAN B, ALTERNATE 1

Villtown (SC-15) (5) 15.5 1,L69 i 0 h (8) 13,000 77,707,000 2;,9;,000

PLAN B, ALTERNATE 2

Milltown (Alt.) (6) 16.6 1,469 9% 10 86 (8) 17,000 80,389,000 20,211,000

(sc-Up)

NOTE: There are no projects in this basin which are economically feasible at this time or meet the criteria for inclusicn
in an inventory power plen.

(1) Site pumbers shown on Plete G.

(2) Approximate.

See Profile, Plate 10.

(3) Cost 1is exclusive of real estste and relocation which were
not determined because of high construction costs.
(L) Mileage continued up Grand Falls Flowage and Grand Leke

Stream.

(6

(5g Alternate for SC-15 and SC-16& in Plen B.
Alternate for SC-l3e, SC~15, and SC-16a in Plen B.

(7) Includes two feet of presently developed head at
P 3 P

existing plant upstream.

(8) Includes 22 feet of presently developed head at

existing plant.



relocations. The construction of a project at Milltown with a

hesdwater elevation of 7l feet mean sea level, as in Plan B and

_Alternate 1, would entail the constructicn of a new railroad

bridge and the relocation of three miles of railrosd end major
parts of the -villages‘ of Milltown, Maine, and Milltown, New
Brunswick. The obnstruetion of a project with a headwater eleve-
tion of 96 feét, as in Alternate 2, would also necessitate the
erection of e new railroad bridge and, in addition, the reloca-
tion of 8.3 miles of railroad, six miles of highways end
utilities, and the entire villages of Baring, Meaine, and Upper
Mills, New Brunswick. The extensive amount of required reloca-
tion work precludes tﬁe construction of a high dem at Milltown
under present comditions.

8. The ammuel costs of each of the 13 rejected hydro-
electric developments, based on private financing, were found to
be far in excess of the benefits to be obtained. The benefits
were tsken as equal to the annusl value of equivalent power from
privetely financed steam plents in the vicinity of the hydro-
electric sites, assuming minor trensmission liebility. These are
the maxirum values that could be assigned to the power from new
hydroelectric projects in the basin and resulted in benefit-cost
ratios for the projects of less than 0.6 to 1. Since no additional
upstream storage was found to be economically justified, the re-

development of existing plants on the river was not considered.
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SECTION VIII - NAVIGATION

1. Commercial navigation in the 8t. Croix River Basin is
limited to the ll-mile tidal portion of the main river and estuary
between Calais and Passsmaquoddy Bay. Upstreem from Calais the
St. Croix and its tributary waters are used for- reoreational boat-
ing and for the transportation of logs.

2. Authorized project. - The existing navigatidn project in

the St. Croix River was euthorized by the River and Harbor Acts of
Merch 3, 1881, and June 25, 1910. The Act of 1881 provided for
the repair of fender piers previcusly construoted by the Light-
house Establishment at the Ledges about L.5 miles below Calais.
The Aet of 1910 provides foxf a channel 12 feet deep and 200 feet
wide from the 12-foot depth opposite Hills Polnt to the lower
steambost wharf at Calais, a distance of about two miles; then
nine feet deep and 150 feet wide for a distence of sbout l.L miles
o the public landing at St. Stephen, New Brunswick; snd then nine
feet deep and 100 feet wide for sbout 0.3 mile to the upper steam-
boat wharf at Calais. All project depths refer to the plame of
mean low water. Owing to the international character of the pro-
Ject, the Aot of 1910 required that the Secretary of State conduot
negotiations with the Govermment of Great Britain with a view to
cooperation in the project. As a result of these negotiations,

the Canadian Government agreed to pay 10 percemt of the cost of
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the work upon its completion, and during the fiscal year ending
June 30, 1917, paid to the United States the sum of $19,891.65.
The project was also authorized subjeét to the condition that
assurances be furnished thet the practice of dumping sawmill
waste into the river be stopped. This condition has been
fulfilled. |

3. Status of project. - The first work on the St. Croix

River was accomplished by the Lighthouse Establishment in 1856,
prior to the adoption of the existing project. The work consisted
of the construction of three crib piers about L.5 miles below
Calais to keep vessels from drifting onto a ledge on the right
bank. The authorized channel project was completed in 1916.

No work has been done on the project since that time with the
exception of & condition survey completed in August 1949. The
controlling depths in 1949 were five feet from Hills Poimt to a
point about 150 feet beiow the public landing at St. Stephen,
then six feet to the upper steamboat wharf except for a shoal
area with a depth of 2.l feet on the northerly side of the
channel in front of the public landing. The total cost to the
United States under the authorized project has been $186,000 of
which sbout §179,550 was for new work end $6,450 for maintenance.
Inoluding the contribution by the Canadian Government, the total
cost has been approximately $205,892. These costs have all been

inourred in connection with the chennel project.
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Li. Commerce. - Since 1940, with the exception of the war

years, annual commerce on the river has averaged about 25,000

'tons, mostly petroleum products. Annual commerce on the river

averaged 2,000 tons during the years 1940 and 1941; 6,500 tons
during the years 1942 to 1945, inclusive; and 26,000 tons from
1946 through 1952. It attained a pesk of 33,000 tons in 19L7.
The commerce in 1952 consisted of sbout 23,400 tons of fuel
oils, gasoline, and other petroleum products; 1,300 tons of
fresh and frozen fiéh; and L400 tons of.other oommoﬁities. Most
of the tonnage wes destined for Calais. The boats using the
river are principally motor fessals with drafts ranging from
three to 1l feet. Of the 328 commercial vessels that entered
the river in 1952, 21 had reported drafts of 12 to 1l feet.

5. Adequacy of the existing project. - A review of the

navigation potentiaslities of the St. Croix River was made in

1930. It found that the existing project was adequate at that
time for the needs of navigation below Calais, aﬁd that any
extension of navigation above Calais could not be economically
justified. A further review of the projeot in 1936 was also

unfevorsble to any modificetion of the existing project. The

project as presently constituted and maintained is considered

edequate for the present needs of commerce on the river below
Calais. There is no present or prospsctive need for improve-

ment of the river above Calais in the interest of navigation.
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SECTICN IX - FISH AND WILDLIFE

WILDLIFE

1. Geme and fur species of wildlife in the St. Croix River
Basin consist almost entirely of forest-inhabiting or aquatic
animals. This ﬁatershed is outside the range of common egri-
cultural wildlife species.

2. Forest and aquatic geme animals include the white-tailed
deer, black bear, moose (not legally hunted), ruffed grouse, gray
squirrel, verying hare, woodcock, and waterfowl. Fur animals of
importance include the beaver, mink, and muskrat. Also present
are the otter, skunk, raccoon, red fox,Vwease1, bobcat, and
" probably a few marten and fisher.

3. Deer. - The single most important game animal in the basin
is the deer. From the standpoint of hunting pressure and recrea-
tional income no other species offers a compareble attraction to
hunters. Approximately 1,400 deer were legally killed during
1950 in that portion of the St. Croix basin which is in the State
of Maine. Hunters spend an average of $136 -for each deer killed,
representing an annual expenditure of nearly $200,000 in the area.
Hunting cemps, catering to nonresident sportsmen, are en importent
enterprise in this watershed.

L. Hebitat conditions for deer are fair to excellent in this
basin. Qertain of the more remote areas provide the smallest

harvest of deer. This small kill undoubtedly reflects the
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ineccessibility of large areass to hunters, but it may also suggest
the limited potentisl of unbroken forest in sustaining large popu-
lations of deer. Dyer Township contains mostly little used lands
end yet has provided sizeble deer harvests in recent years. The
explanation for this circumstance rests on the fact that meny
woods roads have been constructed and considersble cutting has
taken place.

5. The black bear. - Another specles of forest wildlife in

the big game category is the black bear. Bears are distributed
over the entire basin. In 1950 agricultural bounties were paid
on epproximately 58 bears killed in the basin. Undoubtedly other
bears were killed for which no bounty payments were claimed.
While some bears were probably shot or trapped for the $15 bounty
offered, many are killed incidentally by deer hunters. In recent
years an increased interest in besr hunting has developed, parﬁicu-'
larlyIOn the part of nonresident hunters. There is no closed
season on beasr and spring hunting is becoming popular.

6. Moose. - Moose are scattered in small numbers throughout

~the St. Croix River Basin and their numbers are reported to be
about stebilized. Habitat conditions are good for moose in most -
sections of the basin but accidents and vaerious depredations, in-
cluding poaching, apparently preclude any apprecieble increase in
numbers of the moose herd. Moose ha?e been protected for many

years in the basin and it is doubtful whether eny harvestsble



surplus will be established in the foreseeable future. It is
worthwhile to note that this species is of wvalue to the area
despite the fact that it provides no hunting recreation. Moose
are very scarce in the eastern United States and the preserva-
tion of the remnent herds is of tangible importance.

7. Other forest game. - Of the upland forest game in the

basin, ruffed‘grouse, varying hare, aml woodcock are important.
Gray squifrels‘are scarce in this section of Maine but grouse end
hare hunting are second only to deer hunting in populerity. Wood-
cock are sought throughout the watershed and it is in this basin
that the only federal refuge for the study of woodcock hés been
established. The Moosehorn Refuge is located near Baring in the
southeastern section éf the basin and includes over 22,000 acres .
devoted to wildlife development. Much of this development is for
species other than woodcock, waterfowl being an importent
consideration.

8. Areas of excellent grouse, woodcock, and varying hare
hebitat are found in the St. Croix watershed. Favorite hunting
siteé are located in the vicinity of Venceboro, Carroll,
Topsfield, Weite, and Woodland. More remote areas in the basin
are hunted mlong the margins of‘roads which penetfate these
reaches of the basin.

9. Waterfowl. - Several good waterfdwl»areas are located

in the basin and while no large concentration areas exist, the
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waterfowl production is, in the aggregate, considerable. MNMuch of
the better habitat is loceted at Spednic Leke, the main stem St.
Croix Riﬁer, Tomah Stream, Musquash Stream, Big Leke, Grand Falls
Flowage, and Magurrewock Stream. While waterfowl hunting is popu-
lar, it is doubtful if this resource is as heavily utilized as
deer and upland game.

10. Furbearing animals. - The muskrat, beaver, and mink com-

prise the importent fur bearers in the basin. All three species
are widely distributed, with muskrat populations greatest in the
same aréas as the better weterfowl habitat.

‘11. Amateur and semi-professional trappers utilize the fur re-
sources and schoolboys end pert-time treppers undoubtedly eccount
for nesrly all the annual harvest. Aétually the teke of fur
animels must comprise but a small part of the total wildlife value
of the watershed. The annval catch of beaver for the entire state
is about l;,500 animals, while 3,000 to 1,000 mink and sabout 30,000
muskrats are teken. 1/ Annual fur harvests may fluctuate sharply,
but inesmuch as the St. Croix Basin includes less than four per-
cent of the land area of Maine, it may be assumed that income
from this asctivity is low. Certainly the wvalues are inconsidersble

as compared to the deer resource.

i/’Gashwiler, Jay S. 19,8, Maine Muskrat Investigations; Bulletin
of Maine Department of Inland Fisheries and Game.
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FIéH

12. For many years the St. Croix River Basin has provided a
varied, productive fishery which has been utilized by local
anglers and meny nogresident sportsmen. Originally the chief at-
traction of the area was the cold-water fishery for landlocked
salmon, brook trout, and lake trout. Historically, there existed
en Atlantic salmon fishery of considerable proportions in the
St. Croix River as well as alewife and shad fisheries. Most of
the fishing for Atlantic salmon was of a commercial nature until
1825, when dems were built on the river. The Atlantic salmon
fishery was all but extincf before the popularity for rod ahd
reel fishing had developed.

13. Brook trout. - General éatterns of fish distribution in
this basin are about the same as to be found in the other northern
and eastern basins in Maine. Brgok trout inhabit all the brooks
and streams. They are also found in most of the ponds and lakes,
at least seasonally, and in greater or lesser numbers depending
on the quality of the environment. Leke trout comprise an im-.
portant item in the fishery oﬁly,in the large, deep lakes of the
area. East Grand Leke an& Grand Lske provide most of the lake
.trout fishing in the basin.

1. Salmon. - Landlocked salmon are native to the St. Croix
Basin. The so-called "Schoodie" salmon have provided excellent

fishing in Grand Lake and Greand Lakevstream since the earliest



days of sport fishing. Meny salmon are now teken in the Grand
Lake area and this species has been distributed in other segments
of the basin. BEast Grand Lake, in particular, offers excellent
landlocked selmon fishing. Whitefish also inhsebit East Grand
Leke, where they have been of commercial importance. No sizable
fishery exists for this species at the present time.

15. Bess. - The cold-water fishery remains very importent in
the St. Croix basin, but warm-water species, particularly small-
mouth bass, presently comprise a significent resource. Bass are
especially sought after during the summer season. The Big Lake
erea, Grand Falls Flowage, end Spednic Lake are the notable bass
produciﬁg aress and are intensively fished by resident and non-
resident englers. Smallmouth bass are also found in the lower
extremities of tributary streams such as Musquash Stream, Tomeh
Streeam, Grand Lake Stream, and along the entire St. Croix River.
Although bass fishing ié confined prineipally to these lekes,
bass have been casught during recent years in the larger trout
and salmon lakes.

16. Smallmouth bass, a fish artifica}ly introduced to this
basin, provides by far the most importent werm-weter fishery re-
source. Other warm-water species, while contributing perhaps as
greatly to the total harvest in numbers, are frequently taken
incidentally by fishermen whose chief interests are in catching

~ smellmouth bass.



17. Other fish. - Chain pickerel, white perch, and yellow
perch inhabit the St. Croix Basin. The range of these species
in the watershed generally parallels that of smallmouth bass.
White perchbare probably associated with the penetration of bass
into salmon and trout waters to a greater degree than the yellow
perch and pickerel. In fact, the white perch have undoubtedly
always hed & greater distribution in the basin, at least in larger
numbers, than the other warm-water game fish.

18. Recreation facilities. - Utilization of the fishery re-

sources in the St. Croix Basin by resident and nonresident fisher-
men provides much of the basis for the recreation business in the
area. Facilities for sportsmen are cohcentrated in the vicinity
of COrand Lake Stream, Princeton, Danforth, and Vanceboro. Sport-
ing camps, cottéges, boat liveries and guide services are avail-

eble at nearly every popular fishing site in the basin.

ECONOMIC ASPECTS

19. Little data exists which would indicate monetary values
which might be assigned to the fish and wildlife resowrces of the
St. Croix Basin. Some informetion is available on a statewide
basis, and it is presented in a summary report of the fish and
wildlife resources for Subregicn "A". Monetary evaluation of
certain wildlife species is more readily obtainable than for
other wildlife species. An estimated expenditure of $200,000

annually by deer hunters in the basin was noted earlier in the
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report. Estimates of this nature are only epproximete and often
fail to illustrate the actusl value of a particular resource.

20. Monetary evaluations of this type, even if soundly er-
rived at, can only be used as an indication of the importance of
fish and game resources. Perhaps the greates£ values are of an
aesthetic nature and are impossible to evaluate.

21. Certainly it is clear that fish and wildlife provide
much of the stimulus for the recreation business of the basin.
The economy of all the more remote areas in the watershed has as
its base only two enterprises: (1) the hervesting of forest pro-
ducts and (2) the production end utilization of fish end geme.
These renewable resources sustain the economy of much of the basin,
and the latter category provides recreation of inestimaeble value

to residents and to nonresidents from a wide area.

NEEDS AND DEVELOPMENT OF FISH AND WILDLIFE

22. Work of a general menagement nature has been limited to
enactment and enforcement of laws and predator control. In the
future it may be profitable to expand the management festures of
the wildlife progrem of the basimn. Inasmuch as farm geme species
are of little consequence in the area, it may be anticipated that
progrems would involve the management of woodlands and marsh
areas. The Great Works Marsh Development in the edjoining Dennys
River basin is an excellent example of a waterfowl and muskret

menagement area.



2%. Few marsh areas exist which can be developed economically,
but wildlife menagement of woodland areas would be possible over
wide esreas in the basin. This management over large acreages
would necessitate the formulation of agreements between the state
conservation agency end private landowners. In particular this
would require negotiations with the large pulp and paper or wood-
land companies. This type of cooperation has been successful in
New Hampshire.

2l,. It is not expected that any detailed rules could be drewn
up to coordinate forest practices activities with the demands of
wildlife. Rather, it is felt that liaison should be maintained
between woods operators and conservation qfficials. Deer wintering
sites, stream mergins, marsh areas, small reservoirs, and any
other areas of significance to wildlife should be preserved and
developed. Any comprehensive menagement plan for wildlife in the
larger river basins of laine will certainly require the coopera-
tion of the large land-holding compenies.

25. Control of habitat changes. - Gross envirommental chenges,

such as increased ferming activity, lend abandonment, or clear-
cutting.of forests is not taking place in the basin. Cheanges in
the over-all composition of wildlife hebitet come about slowly as
a result of lumbering. Therefore, in order to control sbuses to
the habitat or to increase benefits it will be necessary to en-
list the cooperation of the agents of habitet changes in this and

other basins.
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2. The loss of considerable numbers of deer during the
winter seasons is a problem in this basin. These losses occur
as a result of heavy snow cover combined with populations of
deer in excess of available food supplies, and predation, es-
pecially from wildcats. Bounties are paid for wildcats killed
in Maine end about 20 were teken in the St. Croix Basin during
1951. Winter losses due to inadequate food supplies are likely
to be a confinual problem, but the situation would be eased in
part by cooperation between landowners aml conservation interests
as outlined above. Losses would still occur, but it would prob-
ably be possible to sustain a larger herd through the critical
winter period.

27. Poaching, either through illegal night hunting or under
the guise of crop protection, is a serious problem in the area.
Poaching in eny form is unfair to the true sportsmen and to fhose
who derive their livelihood from the recreation business. Most
objectionable, however, is the practice of wilfully hunting deer

under the existing statutes which are designed to afford the
farmer legitimete protection for his crops. A vigilant warden
force devotes much of its time to this problem, but apprehension
of violators and obtaining comvictions is difficult. It is ex-
pected that illegal hunting, especially.for deer, will continue.
Proper and long-term.education may be the only manner in which

progress cen be achieved in this regard.
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28. Fishetz resources. - In considering the needs of fishery.

resources, dams and reservéirs, pollution and species competition
| comprise the basic problems in the St. Croix River Basin.

29. The valusble fishery for alewives, shad, and Atlantic
salmon is largely a thing of the past as a result of permenent
dems which have been constructed in both the uppe; énd lower basin.
These obstrqctions to anadromous fish migrations continue.

30. Effect of dams. - It is important to recognize that the

. presence of dams and reservoirs mey have a demaging effect on
inthior, indigenous fish species in addition to therproblem
créated with regard to anedromous fish. Harmful effects on numbers
of fish may include one or more of the following factors: warming
of water through increased surface areas, flooding of spawning
streems and fishing sites, restrictions on free movement of fish
into desirable habitét, poor growth of fish which are denied ac-
cess to favored areas, crowding of spewning sites with increased
predation, killing of fish in passage through power facilities,
disruption of normal flow patterns below dems, intensification of
pollution menace when flows sre restricted, unattractiveness of
shorelines of unstable reservoir pools; and destruction of the
spawn of lake trout and other fish species when drawdowns of
reservoirs follow the spewning season.

31. The construction of dams may, of course, be of benefit

~

to fishery resources under certain circumstences. These benefits’
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may include the following factors: increased fish food produc-
tion when impounded waters create expanses of shallow fringes,
creation of desirable barriers to the encroachment of unwanted
fish species, and possible stabilization of stream flows along
downstream areas which would mitigate the effects of droughts
and. pollution.

32. Dems along the main stem of the St. Croix River have
eliminated anasdromous fishes from the watershed. Three dams are
now located on the river at Milltown, New Brunswick and at
Woodland end Kellylend, Maine. None of the dams is equipped with
fishways and all are barriers to fish migration. The dam at
Milltown inundates only & short reach of the river, but ths
Woodland Dem floods about B.h.miles of river, and the Kellyland
Dam floods one-=half mile of the main stem, eight miles of the
West Branch, and three miles of fhe East Branch. High quality
bass end pickerel fishing is provided in the Grand Falls Flowage
formed by the Kellyland Dam.

%3. Much of the drainage area of the West Bremch St. Croix
River is situated upstream from the outlet at Grand Lake Streem.
A dam at the outlet controls the flow from all the Schoodic Lakes
ares. Numerousvtributaries enter these lakes, but nearly all are
of smell size. The flow at the outlet is of considerable magni-
tude, however, and it is presumed that much spawning of salmon oc-

curred in this outlet before the dem was built. Selmon spewning
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still tekes place in the outlet, but it is restricted to relative-
ly few fish which escepe into the streem from the leke system or
the hatchery facility at the outlet. The productivity of this
outlet end its high potential as a spewning srea are denied to

the lske system above by the barrier dem at the outlet.

3);. Fish passage facilities are not provided at the dam, but
e fish screen is located just sbove the dem which is designed to
prevent the loss of salmon over the dam end out of the Schocdic
Lekes system. Warm-water fishes predominate in Big, Long, and
Lewy Lekes end Grand Falls Flowage, 8ll lying downstream from
Grend Leke Stream. The original decision to provide a fish screen
at the outlet of Grand Lske and the omission of & fish ledder at
the dem were measures logically teken to separate the warm-water
fishes of the Big Lake area from the cold-water fishes of the
Grend Lake system.

35. Smellmouth black bass have become established in Grand
Leke and other ponds in the Schoodic Lekes system. Their areas
of dominence in this system are not well known, but it appears
that salmon fishing has deteriorated, particularly in certsain
sections of Crand Leke and in the Sysladobsis Lskes asree. In-
asmuch as warm-water fishes are now found sbove the outlet dem
the functions of the barrier and fish screen would appesar to
serve little useful purpose. In fact, it woulé seem to be

desirable to eliminate the screen and provide an adequate fishway
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over the dam. If salmon fishing is to be preserved or augmented
in the Schoodic Lskes system, it would be advisable to utilize

all features of the habitat which favor this species. Smailmouth
bass are, of course, found in the outlet stream but their numbers
do not appear excessive and their presence in the streem may be
largely seasonal and composed of individuals from the Big Lake
area. Removal of the screen at the outlet and construction of an
edequate fishway would meke it possible for lake selmon to utilize
Grand Lake Stream for spewning. The lake area should benefit from
the productive potential of this stream. It is doubtful whether
meny bass would ascend the fishway.

36. Another objectionable feature of the Grand lLake Stresm
area is the occasional large fluctuations in releases from the out-
let dem. Fluctuations are, of course, expected from a project
designed for flow regulation, but retardation of flows out of
Grend Leke appears rather complete on occasion. Flows of 17 to 25
cubic feet per second for a two-week period during April and May
1948 were extremely low, especially for the spring season. The
gauging station is located downstresm from the fish hatchery at
the lake outlet, so these minimel flows apparently include
hatchery waters. Flows must have been nearly nonexistent be-
tween the dam and the hatchery outlet. Much greater discharges
are provided during the normelly dry summer period. These greater

flows are beneficial, but they often exceed the capacity of the
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stream bed. Less complete restriction of flows during the spring
would undoubtedly increase the productivity of the stream.

| 27, Fishways heve been constructed at most of the small dems
in the headwateré of the basin. The dams at the Musquash Lakes,

East Grand, Spednic, end Lambert Lekes all have fishways, as does

v the dam on Clifford Stream. The new dam on Tomash Stream is not

a Earrier to fish movements during most of the year. The fishway
et Lembert Lake is in poor condiﬁion and is probably non-functional.

28. Little timber clearing has been carried out in the flow-
age area at the i‘acently constructed dem on Tomah Streem. A fire
hazard to the forest and its wildlife has been created at this
location as & result of failing to clear the reservoir area. The
dam st Eest Grand Lake does not comprise a hindrance to salmon
spewning when the gates remain open. Flows pass directly through
the structure at such times. This condition is especially bene-
ficial during the spawning period of salmon, because the outlet
is an important spawning site and vital to the economy of salmon
fishing in East Grend Leke.

39, Effect of pollution. - Pollution in the St. Croix Basin

is an important consideration only slong the main river from
Woodland to its mouth and along the river estuary. Below Woodlend
the river bed is fouled with wood and pulp wastes and the chemical
condition of the water may be poor during certein periods. Fall-

fish, smellmouth black bass, suckers, and pickerel are known to

IX-15



inhebit the streem, but little fishing takes place. FHolding boxes
containing young Atlentic salmon were placed in the stream at
several locations during July of 1949. The survival rate of the
fish was high for the period of investigation except along the
United States side of the river below Woodland. It should not be
inferred from these experiments that conditions for fish life are
generally satisfactory in the river. A brief period of high tem-
peratures or toxic conditions could greatly diminish productivity
and dameges to the hebitat are continuous.

LO. The role of pollution in ceusing losses in value of the
river fishery is & minor one at the present time, becasuse dams
prevent anadromous fishes from ascending the streem. The construc-
tion of adequate fishways would render it necessary to abate pol-
lution in order to realize full benefits from the fishway program.

L1, Control of warm-water fish. - The liberation of smellmouth

bess into such waters as Spednic Leke end the Big Lake area has
resulted in the establishment of some of the finest smallmouth bass
fishing eveilable in the northeastern United States. A biological
and physical survey of these lskes has not been conducted by the
Maine Depertment of Inlend Fisheries and Game. Nevertheless, it
appeers certain that these lakes had advenced beyond the point of
productivity for cold-water fishes long before the introduction of
bess. Thus, in those lskes which offered mergirel habitast for

trout and selmon the bass introductions have been beneficisl.
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Doubtless & few brook trout and landlocked salmon still exist, et
least seasonally, in the warm water ponds of the basin, butrthey
will probebly never agein form a significant element in the fish-
ery in these ponds.

L42. In meny cases smellmouth bass have penetrated, or were
stocked, in lekes which provided high quality habitat for cold-
water game species. These introductions sometimes followed de-
terioretion of the natural hsbitat for trout and salmon through
limitetion of spewning areas by construction of dams, or otherwise
damaging the cold water habitat. The pattern of fishing success
in such instances has folicwed one of two directions. Either the
trout end salmon fiéhery has been largely replaced by a good
quality bass fishery or the trout end selmon fishery has deterior-
ated with only medioere bass fishing defeloping.

L3. Selmon end trout fishing in Spednic Leke hes been super-
seded by smellmouth black bass fishing of excellent quality. A
few selmon are still ceught below the outlet dem, but for all
practical purposes Spednic Leke provides only werm-water fishing.
On the other hand, the establishment of smallmouth bass in the
Grend Lake area apparently has had & varied impact. Salmon fishing
continues good in Grend Leke proper, but it has sufferedrin the
Sysledobsis Laekes and in other sections of the upper West Branch

system.
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Lli. One of the most pressing needs in the Ste. Croix Basin
is a solution to the problem of retaining trout and salmon
waters in a productive condition or returning them to that con-
dition in the face of competition from warm-water species. The
simple technique of stocking large numbers of trout and salmon,
while refraining from stocking warm-water species has seldom
been successful in reclaiming lakes for cold water fishing.

L5. Menagement of lakes for fishing. - For meximum ef-

ficiency in menaging lakes of a cold-water character, which sare
low in fish productivity due to competition factors, it is neces-
sary to correct deficiencies in the existing habitat such as those
caused by barriers across spawning and nursery tributeries. Re-
gardless of the enforcement difficulties, management of waters on
an individual basis requires the application and enforcement of
laws on the same basis. Genersal lews mey prevail, but within
the fremework of these laws special statutes will be imperative
for the proper mahagement of individual waters. It appears in-
explicable to devote large sums in rasising and plenting or other-
wise nurturing trouﬁ and salmon in a body of water while at the
seme time protecting elements in the fishery which diminish the
productivity of the enviromment for these choice species.

L6+ With regard to competition between desirable and less
desirable species much basic information relating to the quality
of various lskes in Maine has been scquired during the lake sur-

veys conducted by the Maine Department of Inland Fisheries and
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Geme. 2/ This survey has extended to certain lekes in the St.
Croix River Basin, and cognizance of the problems of dems and
species competition has been afforded full recognition in the
lake survey reports.

L7. In applying management’of individual lake waters on a
basin—wide,basis or a state-wide basis, it is desirable to clas-
sify all bodies of water according to their capacity to provide
either cold or warm-water fishing. Following a determination aof
the general productive capacity of the lakes, it is necessary to
select for restoration those 1akes which offer the best oppor-
tunity to develop fishing for species in highest demend. Certain
bodies of water fall into the category of presehtly productive
cold-water lakes not seriously suffering from competition factors
sucﬁ as the lMusquash Lekes. It has been determined that other
ponds, such as Big Lake, should be menaged to prb#i&g warm-water
fishing. Between theée two extrémes ere found certein ponds,
éuch as Sysladcbéis and East Grand Lekes, which are physically
cépeble of sustaining a greater fishery fgr trout and salmon if
small-mouth bass, white and yellow perch, end pickerel were held
in check and eventually reduced.

L8. It is often surmised, of course, that the re-establish-
ment of a cold-water fishery in lakes suffering from considerable

species competition from warm-water fishes is difficult. This

2/ Everhart, W. Harry end Bond, Lyndon H., et al., 1953, Maine

Lekes, A Sportsman's Inventory, Meine Depertment of Inland
Fisheries and Gams. : '
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assumption has had merit becesuse of the practical difficulties
involved. Accordingly, attempts to restore cold-water fishing
has been confined largely to small bodies of water where the
simple method of poisoning warm-water fish has been utilized.
L9. 1In attempting to solve the problem of species competi-
tion in the basin and elsewhere in the State, it is vital to
recognize that many physical and environmental factors, other
then species competiton, prevail against the warm-water species
in & cold-water laske. In the haﬁitat otherwise admirably suited
to their needs, the cold-water species suffer only from species
competition or from humen disruption of the habitat. The in-
herent physical qualities of the lake are in their favor. |
50. Among the factors which may operate agsinst warm-water
fish in a cold-water enviromnment are low growth rates, poor
spewning success, lack of inherent richness in the food chain for
warm-water fish, and competition and depredation by cold-water
fishes. There may exist & great volume of water in the deep, cold
layers as compared to the volume in the warmer surface waters
during the growing season, littoral areas and their fauns may be
scarce, and water-level fluctuations may operate against warm-
water species during and after spawning periods. There also mney
be found an excellent potential for salmonoid spewning in lake

tributaries.
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51, It is possible to increase the impact of the sabove
factors through long-term management techniques. While less

striking then the complete poisoning of the smaller ponds, these

measures could effect lasting benefits. Possible techniques

which could be employed are as follows: spot poisoning of spewn-
ing sites of unwented species and destruction of littoral pockets,
employment of increases in water-level fluctuations during end

after spewning periods of undesirable fishes, removal of leaws

.protecting certain species, and removal or poisoning of spawn at

" every opportunity. The above techniques should be coupled with

suchrposifive‘measures es improving the potential of cold-water
spewning and nursery streams, meking these streams aveilable to
spewning fish, and affording protection of laws on spawning
Vstreaﬁs of special productivity.-

52. In general, the solution of problems emanating from
dems, pollution, and species competition would go far toward
aiding the fishery resources of the St. Croix Basin. Problems
of lesser scope céncern the menagement of individual water areas.
One such difficulty is found at Spednic Lake.  Many residents of
Vanceboro are dependent, in parf, on the recreation afforded at
Spednic Leke. It eppeers that éome sporting businéss is lost to
the Canadian section of the lake, because the lews are much more

liberal in New Brunswick.
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COCRDINATION WITH OTHER LAND AND WATER DEVELOPMENT
53. Plans for recreation development, pollution abetement,
and certain features of the land-menagement plans would benefit
the fish and wildlife resources of the basin. Adaptation of
existing dams to fishery needs is desirable. At the present time
there are no hydroelectric power, flood control or navigation

measures under consideration affecting fish and wildlife resources.

FISH AND WILDLIFE PLAN
5. The plan for development of the fish and wildlife re-
sources of the St. Croix River Basin is designed to bring about
improved habitat conditions for the various species indigenous to
the regibn. Elements in the plan would result in greater and more
equitable utilization of these resources.
55. The features of the fish and wildlife pian are:

a. Development of a coordinated program of wildlife
menagement on the timberlands in the basin in cooperation with
lumbering interests in order to assure ; well-balanced menagement
of areas of special value, such as deer-wintering sites.

b. Development of attractive marsh areas in the basin
for weterfowl and fur-bearing mémmals.

¢. Continued vigilance with regard to deer poaching in
the basin, with special emphesis on the possibilities of informing
the public concerning the serious damages resulting from illegal

hunting.
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d. Construction of fishways at the three existing dems
along the St. Croix River in order to facilitate runs of anadromous
fishes.

e. Correction of fish-passage deficiencies at the several
existing low dams in the basin, together with provisions for main-
taining adequate minimum flows.

f. Increased emphasis on investigations seeking to deter-
mine the best methods of solving the problem of incompatible fish

populations in the lekes of the basin.
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SECTION X - RECREATION

THE RESCURCES

1. Naturel features of recrestion importance. - The St. Croix
River Basin offers an unusuael combination of land and water re-
sources suiteble and desirasble for recreation. This easternmost
drainage srea within the New Englend-New York area contains a rather
extensive network of lekes, ponds and streams which together com-
prise nearly 10 percent of the totsl erea of the basin. Grand FPells
Lake, Big Lake, Grand Lske, and the group upstream known as the
Schoodie Lakés all within the West Branch drainsge, arerimportant
features. The group of lakes known as Chipﬁtneticook, which in-

"clude East Grand and.Spednic Lekes on the East Branch, are also im-
portant frém s recreation stendpoint.

2. The land is generally rolling to hilly with elevations
exceeding 900 feet in only a few plsces. Oreenlend and Tomsh
Nounteins end Spruce Fesk which sre located on the west shore of
East Graend Leke, and Dill and Musquash MNountains, which rise a
short distance horth of the Grand Leke system, comprise the highest
elevations. DlNusquash Mountain is the highest heving an elevation
of 1,238 feet.

3. With the exception of severel marsh areas in the head-
weters, the basin is largely forested with fair stends of second-

growth hardwoods and conifers. The forest areas include a few



stands of wvirgin hardwoods, principally Rock Maple, estimasted to be
from 125 to 150 years old.

Li. Several popular species of game fish are found in the lakes
and streams including brook and leke trout, landlocked salmon, bass,
perch and pickerel. The wildlife which inhabits the basin includes,
among others, three species of big game, deer, moose, and bleack
bear. Deer are particularly plentiful.

5. The portion of the basin above the junction of West Branch
and East Brench is for the most part in a natursal state verging on
wilderness. It is a part of the Grend Lske wilderness which em-
braces most of the St. Croix drainage and externds into the adjacent
Penobscot and Neine Coestel basins. The portion of this wilderness
within the confines of the West Branch is remarkably undisturbed by
men except for lumbering operations and fires. It is regarded high-
ly by sportsmen for its good fishing in a real wilderness. It is
also regarded highly by wilderness and nsture enthusissts. Similar
conditions are found along the west shores of Easst Grend Leke and

the Chiputneticook Lakes on the East Branch.

6. Historicel and srcheological festures. - St. Croix Island,
scene of the first French attempt at settlement in Korth America
north of Florida, is trested in Section X of the Naine Coastal
Basin report. Outside of the site of this early settlement there

are no known sites or features of historical importance within the

basin.
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The East Rranch St. Croix River downstream from East Grand
Lake is an undisturbed stream in a natural setting and is an
important spawning area for land-locked salmon. St. Croix
River PBasin .




PRESENT RECREATION USE

T Generalmrecreation. - The fishery end wildlife resources

of the basin have for years been the principal recreation attrac-
tions both for the resident populetion end the non-resident sports-
man. Several of the lekes are regarded highly by fishermen for
their quentity and quality of fish which include both cold and warm-

water species, and the general wilderness setting adds to their at-

tractiveness. The lskes and streems have also been used to some

extent for many years for cenoeing. Two canoce routes have been
charted over the watercourses. One originates in the headwaters of
the St. Croix above East Grand.Lake end traverses the river to
Passamequoddy Bay. The other traverses Grand Laké, Big Lake and
Grand Falls Leke, while the tributaries of these lekes offer
several side trips of varying lengths. This route connects with

the St. Croix River route at the outlet of Grand Falls Leke. By

‘meens of foot or short highway portages, it is possible to extend

cenoe travel into portions of adjoining basins. Present use of the
recrestional resources is primerily in connection with fishing,
hunting, cenoeing and cemping.

8. Private and commerciel facilities and accommodations. -

Facilities for recreation,which are limited, consist for the most
part of sporting camps, boat liveries, cottages and guide services.
These facilities and accommodaticns are located in the genersal

vieinity of Grand Leke Streem and Princeton, both of which are
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near the central portion of the basin, and at Danforth and Vanceboro
in the upper part of the basin. Grand Leke Stream, at the outlet

of Grend Lake,ris the principal point of departure for fishermen,
hunters, canoeists, and campers enroute to the remote points within
the watershed.

9. Public aress and facilities. - Public recrestion areas snd

facilities within the basin consist of seven campsites and lunch
grounds esteblished by the Msine State Forest Service. They are
located along fhe lekes, shores and streams in the more inaccessible
parts of the basin and are used in comnection with overnight stops
and for cooking meals. These sites have been established primarily
as & fire protection measure by the State Forest Service. There

ere also two roadside picnic ereas which are maintained by the State
Highway Commission. Within the 17,000 acre Indian Township, which
is owned by the State of lieine and held in trust for the
Passemaquoddy Tribe of Indians, there have been developed limited
facilities on the shore of Big Lake including a smell picnic ground
and camp grounds. Facilities include fireplasces, lean-to shelters,
& spring for water supply, senitary facilities and parking space
for.about 25 cars.  This reservetion is located just north of Big
Leke end west of the St. Croix River.

10. Estimate of present use. - Visitor use of the resources in

past years has been primarily in connection with fishing and hunting.

The greater portion of this use comes from those non-resident
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fishermen and hunters who have become acquainted with the basin and
its features and who return each year during the fishing end hunting
seasons. It is also used by the residents of the basin in connec-
tion with these ectivities. Over-all attendancé end use figures are
incomplete although on the basis of evaileble data it is estimated
that visitor use during 1952 was close to 18,000, which is nearly
twice the present population of the basin. Total expenditure in
commection with recreation during 1952 was sbout $2,250,000. While
lumbering and the manufacture of paper and wood products are con-
sidered the principal industries, it is apperent that recreation is

importent to the economy of the basin.

RECREATION NEEDS AND POTENTIALITIES

11. The general wilderness character of a large portion of
the basin with its extensive forests, lskes, streams ard mersh lands
is ideal for camping, cenoeing, fishing and hunting. This primitive
condition can be attributed to.a number of factors, including among
others, the remoteness of the basin from population cénters, its
sparse population, lend ownership in e few hends, loceation of ac-
cess and through routes, and the leck of industrial development.
The population, consisting of 9,000 permenent residenﬁs, is centered
for the most part in the lower portion of the basin below the con-
fluence of East and West Branches leaving large areas in the upper
parts of the drainage uninhabited. The basin is considerably re-

moved from the more heavily populated sections of Maine and from
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the large metropolitan areas along the coast to the south, including
greater Boston and New York, although U. S. Route 1 and State Route
6 provide access to and through it. The locations of these routes
within the basin and the limited number of secondary roads leave
large areas inaccessible by motor vehicle. Industry is confined to
the lower portion of the basin in the towns of Calais and Woodland
while the vast timber lands are owned by a few pulp and paper
companies.

12. Present use does not point to the need for immediate ex-
pansion of accommodaetions or facilities. FEowever, with the comple-
tion of present highway expansion programs including through routes
and toll roads which will provide easy flowsof traeffic into and
through the region, along with the rapid dissppesarance of wilder-
ness areas in other parts of the country, it is reasonsble to ex-
pect an increase in visitor use of the St. Croix River Basin.
Development of power at nearby Passamagquoddy Ray could, if realized,
have far-reaching effects on adjacent and nesrby areas which include
most of the St. Croix Basin. Plamning for recreaticn use should be
undertaken well in advence of expected use with a view to retaining
the natural character of a large porticn of the basin. The combira-
tion of features within the basin readily lends itiself to
specific types of use including cemping, fishing, hunting, cenoceing,
neture study and closely related sctivities, eand only the moderate
and simple types of facilities and accommodations should be con-

sidered. It would be desirable to locate the principasl recreation

X=6



developments, such as campgrounds, fishing and hunting lodges, and
the necessary basin facilities such as roads and parking areas,
in the peripheral area of the wilderness sections. Satellite areas
with facilities for cemping, boating, fishing and related uses could
be located on fhe shores of the more prominent leskes such as Grand,
Long, East Musquash, Lower Sysladobsis, and East Grand Leakes. Due.
to the general character of the surrounding lands relatively small
acreages, ranging from 100 to 206 acres per developed area, would be
sufficient for the facilities that may be required. Preservation
of the wilderness conditions insofar as practicable either through
acquisition, cooperative agreements with lend owners, zoning
measures or combinations thereof should be considered. h

13. Although road and highway development and expansion are
needed throughout the basin, it is important that their locations
be planned so as to provide sccess to but not through the wilder-
ness portions. A belt-line road with short spur roads leading to
existing or proposed recreation developments is-desirable; Exist-
ing Highways 1, 6 and 9 appear adequate to serve the need for such
a circumferentiel road system. The short stretch of road leading
from U. S. Route 1 to the community of Grand Leke Stream is a
splendid example of & spur road arrangement.

;. There is a growing need for the preservation of wilder-

ness areas throughout the country such as are found in the St. Croix

drainage. An area selected for this purpose should contein natural



features of the best available quality that typifyy the lakes and
wooded hills of the district. The area lying between the shores
of Grand Lake and West Musquash Lske appears to contain these
features. The excellent water quality and pilcturesque shore-
lines of these two lakes, the inspiring stand of giant old virgin
hardwood trees at the upper end of West Musquash Lake, énd the
topography of the srea in general combine to meke it suitable and
desirable for a wilderness preserve. An area of approximately 75
square miles should be considered for preserﬁation. This would ale
low an adequate buffer or protective strip around the features to
be preserved.

15. It appears that additional highwéy roadside éicnic areas
will be needed along principal routes (U. S. 1 and State 6) to
meet the anticipsated increass in tourist travel and to supplement
the two established wayside areas. These areas should be located
to take advantage of some scenic feature.

16. Provisions should be made for public access to lakes and
flowages of the basin for fishing, boating, and related water rec-
reation uses in order to afford greater opportunities for public
usa of thess features. Establishment of public easements along
rivers and streams for fishing purposes might also be desirable.

17. Taking into account the various factors which have a
bearing on use of the rescreation attractions, particularly ac-

ceésibility, population distribution, climate, and transportation,
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it is estimated that the annual visitor use of the resources of the
basiﬁ would approximate 58,000, if the resources were to be devel-
oped along the lines as outlined herein. This represents an in-
crease of ;0,000 over the estimgted present use. This incresse in

use could be expectéd to raise the snnual spending in connection

with recreation to approximately $L,3%00,000, aniincrease of $2,050,000

over the pfesent estimate of expenditures.

PLAN FOR DEVELOPMENT OF RECREATION

18. 'éeneral discussion of the plan. - The plan is offered as

a guide for further development of therresources of the basin for
recreation purposes. It is based upon present and estimated future
needs and is designed'to provide for the pfotection of important
naturel features, expansion of existing areas and facilities and
the development of additional areas.

19. The plan deals with the general phases of planning and is
not intended to present detailedrestimates or to confine develop-
ments to specific locations. These details would logically follow
the adoptién of a general development plan.

20. Cooperation of ail conservation agencies dealing with lend
and water resources is essential to the execution of the pldn in
order t§ protect tﬁe resources from impairment and encroachment,
particulérly those agencies dealing with fish and wildlife conser-
vation, pollution gontrol, and quest management. Current prégrams

of these agencies should be coordinated with the plan for recreation

development.
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2l. " The plan provides for:

a. lstablishment of a wilderness tract through acquisition,
zonirg, or cooperative agreements with property owners. The area
lying between vest Grand and West lusquash Lekes appears to contain
the features desired including bhoth land end water features, excel-
lent vegetativs cover, geological formations, and fish and wildlife.
ipproxim&fely ;8,000 acres would be desirable. This would allow
adequate buffer for protective purposes.

b. Development of four campgrounds, each with lake front-
aze to provide opportunities for tourists end vacationists who pre-
fer camping to the more formal types of overnight accommodafions.
kach development would have the necessary facilities inciuding BC=
cess roads, parking space, campsites, sanitary facilities, water-
front.equipment end trails. Location and appfoximate acreage 8re

s follows: |
(1) At‘West Grand Lake, 500 acres
(2) At Lower Sysladobsis Lake, 150 acres
(%3) At Pleasant Lake, 200 acres
(l4) At East Grand Leke, 300 acres

¢. Construction of approach roeds to the proposed sites,
approximately LO miles.

d. Development of five waysidc areas within the basin
elong U. S. No. 1 and State No. 6. Locations for these develop-

ments should be selected to take adventage of scenic features and

e
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should include pienic tebles, fireplaces, parking aress, drinking
water, end sanitary facilities. Approximately 140 ecres required.

20, TRstimated development costs, as well as costs of annual

operation and maintenance, for public area recreation developments

ere presented in Table 19 . These costs necessarily of a prelim-
inary neture, are based on those qf comparable developments and
operations rether then upon detailed analysis of the Sitesvlisted.
The total cost of aevelépment includes costs of bofh land acquisi-
tion and physical improvements.

23, Benefits of the plan. - Both taengible end intangible bene-

fits would result from further development of the resources along
the lines set forth in the recreation plan. rTangible benefits are
represented by moneteary expenditures of visitors using the recreafion :
résoufces, areas and facilities. These benefits are estimated to be.
ebout 10 percent of the estimated increase in gross expenditures, as
reflected in Paragraph 17, or about $205,000 snnually.
7 2l;. Intengible benefits are those which cannot be
computed in monetary terms. In connection with recreation, fhey
constitute contributions to fhe physical, cultural and spiritual
health of individuals as a result of participation in outdoor rec-
reation activities. By increasing the opportunities for recreation
through provision of reéreation areas and facilities, more people

would be bemnefited.
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Teble 19 - Estimated costs of recrention developmeni

e e — Y U, S S

St. Cr01x River Qasgn

*Total first #%Total annual
cost of land Annual operation cost including
end physical and maintenance interest and

Aren improvements cost ) amortization
wilderness tract ¢ 310,000 $ 8,L00 $ 26,855
(8,000 acres)
Developed aress
Nest Grand Lake 99,000 2,100 7,97%
(500 acres)
Lower Sysladobsis Leke 51,200 1,900 1,679
(150 acres)
Pleasant Lake 66,600 - 1,950 5,565
(200 acres) :
BEast Grand Lake 82,L00 2,100 6,572
(300 acres)
Approach road devslopment
Total L0 miles 615,000 8,000 " 13,011
Bighway wayside areas 25,350 500 1,775
(5) required.
Approx. 8 acres each "_
Total $1,309,550 $25,250 $96,430

# Includes the costs of both land acquisition and physical improvement.

+% Total davelopment costs amortized for a period of 25 years at 2—1/2
percent plus annual operation and maintenance costs.

X-12
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SECTION XI = LAND MANAGEMENT
le From the standpoint of land management the Ste Croix
River Basin is an integral part of the Maine Coastal Area. For
this reason, the discussion of land use in this basin is included
in the overall treatment of the subject of land management in

Section XI of Chapter X -~ Maine Coastal Areae
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SECTION XII - MINERALS
INTRODUCTICN

le Glacial material covers most of the bedrock of the Ste Croix
River Basin in Maine, and an estimate of the mineral resources other
thanrsand, gravel, and peat must be based on inferencess As yet no
metallic mineral déposit has been found, althouzh large, hitherto
unsuspected base metal deposits have recently been found near Bathurst,
New Brunswick, and nickel and coprer minerals occur in kew Brunswick
near Calais, Maine.

2. Intensive geologic investigations and detailed geologic
maps ﬁave ﬁot been made of the basine In 1935 a Preliminary lUeologic

Map of Maine, based only on reconnaissance studies, was published.

It indicates that the bedrock of the basin consists chiefly of

northeasterly trending belts or strips of quartzite, arzillite and
slates. of Early Paleozoicvage.r An irregular, southwesterly trending
belt of granitic roqk crosses the international boundary between
Vanceboro and Orient end extends southwesterly from Vanceboro for
o distence of 60 miles. Near the 68th meridian this extension,
as shoan attains a width of 12 miles. This belt of igneous rocks
extends northeastward frbm international boundary, to the vicinity
of the new base metal discoveries in New Zrunswick.

3, Most of the bedrock is overlain by glacial deposits and
some marine sand and clay. 'Glacial 111 (unsorted silt, sand, pebbles,

cobbles, and boulders) is covered in places by outwash deposits

consisting of silt, sand and gravele. The glacial deposits along the
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the Ste Croix river valley are overlain in places by marine clay
and sandse

lis Between 1950 and 193% Leavitt and Perkins (19%L) made a
survey of the occurrence and quality of the highway materials of
ilaine in the course of which many samples of the sand and gravel
deposits were taken and tested., The glacial reology of the St
Croix River Basin was summarized and a map was compiled showing
the distribution of the eskers, which are the most important sources
of coarse granular materials.

5« In 1953, a series of airborne magnetometer flights were
made by the Aero Service Corporation of Philadelphia, under contract
with the States The results of this project, which covers portions
of the eastern part of llaine have been placed in the open file of
the State Survey at Orono. Of these surveys Trefethen says:
(1953, pe 5-6) "It should be emphasized that these magnetic surveys
do not in general locate ore bodiess They do narrow the target
somewhat for certain types of ore bodies, and aid in the delimitation
of certain geologic bodies; for example, 1t should be possible
from these maps to localize zranites, and distinguish between
metamorphic and sedimentary rocks, and to distinguish basic from
ecidlc igneous rocks. In this connection, it'is interesting to
note the extensive magnetic work that has been done in lew Brunswicke
In a state as large as imine, it appears that this type of aerial
survey 1is an excellent means for selecting specific areas for follow-

up ground works" Of the two areas flown in this series of airborne
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magnetometer flights, the Forest City area covered a strip about
7% miles by L5 miles, between Forth Amity and Princeton across the
narroﬁ northern extension of the Ste Croix River Basine. The
Meddybemps area, of rhomboidal outline, has an area of about 200

square miles and lies tc the southwest of Calais.

MINERAL COM:ODITIES

6+ Sand and gravels = Sand and gravel are the only mineral

commodities produced in the basine The small production supplies

road metal and concrete aggregate for local use. Leavitt and Perkins
(193L) mapped three large eskers crossing the swempy part of
Washington County and note that "in Washington County the eskers
become much larger; and instead of being rather small valley forms,
they are great embankments crossing the broad swampy plains of this
regione"

7. Leavitt and Perkins, (193%5) classified the Maine gravels
according to lithological content. The gravels of northern Washington
County are shown (Leavitt and Perkins, 1935, ps189) tc be composed
essentially of quartzite and felsite. Specific samples of much of
the material were considered satisfactory. Not all of the material
from the eskers was of good qualitye The quality of the gravel appeers
to have averaged higher than that of the sand.

8. The immense volume of material in the eskers assures sand and
gravel for the foreseeable future, but to meet specifications requiring

high quality material selective pitting and washing may be necessarye
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9« Copper and nickele = Copper and nickel minerals occur in

a basic izneous rock that crops out at Sts Stephen, New Brunswick
a short distance north of Calais, Maine as shown on Plate 1l. After
World War II this occurrence was drilled by the International Nickel
Company, but no results have been made public. The same igneous
rock probably extends under Calais, laine, but no occurrence of
copper and nickel minerals has been reported in this areas

10s Granites - No detailed information concerning the granite
production and rescurces of the basin is available. The geologic
map shows a large area southwest of Calais to be underlain by granites
Probably such rock as has been quarried has been used 1o§ally.

lle Peate = Small peat bogs have been found in the swampy
areas, but none arebeing worked. lo detailed information on the
deposits 1s available. Unless deposits of high or peculiar gquality
are discovered, peat from bozs in this basin will continue to be

of local interest onlya

MINERALS PLAN
12¢ Quadrangle mapping of selected areas should be startede
15+ Airborne magnetometer surveys of other areas in the Ste
Croix River Basin should be considered, having in mind the part played
by airborme and ground magnetometers in the recent significant
discoveries of base metals in Kew Brunswick, where the general rock

relationships are similare.
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SECTION XIII - INSECT CONTROL

l. This section provides information on the present status of
insect-borne diseases, insect disease vectors and pest insects in
the St. Croix Ri&er Basin; data to determine the need for approxi-
mate costs of control programs; and the benefits that may accrue
from such control programs. Insects adverse to public health are
considered in two categories: (1) those that are capable of being
disease carriers (vectors), and (2) those pest insects that reduce
the physical efficiency and comfort of man and affect hié economic

status.

PRESENT STATUS OF INSECTS ADVERSE TO
PUBLIC HEALTH AND THEIR CONTROL

2. Disease and vector# problem. - Malaria has probably never

been endemic in the St. Croix River Basin despite the presence of

war veterans who returned with disease. Anopheles quadrimaculatus,

the malaria vector, which occurs in moderate rmumbers in the south-
western portion of Maine, has not been recorded from this basin.
Therefore, malaria is not considered a public health problem.

3. Eastern equine encephalitis is not known to be a publiec
health problem in the basin. Several species of mosquitoes oc-
curring in the basin which may be implicated in the possible trans-

mission of the disease are: Aedes vexans, A. triseriatus,

Ae. atropalpus, A. sollicitans, Mansonia perturbans and Culiseta

#An insect which carries and transmits disease-causing micro-
orgenisms.

XIII-1



melanura. One or more of these species i1s common in a wide variety
of hebitats.
L. Rocky Mountain spotted fever, a tick-borne disease, has

not been reported as heving been acquired within the basin and the

vector, Dermacentor variabllis, the Americen dog tick, is not en-

demic in the basin. It is not at present a public health problem.

5« Tularemia has not been reported in the basin and it is
questionable if it is endemic in this basin. It is not considered
to be of public health importence at the present time as an insect-
borne disease. It is transmitted to some extent in other parts of
the country by ticks, deer flies and certain other biting insects,
but there are no records to indicate such transmission to man in
this basin. Many species of deer flies are common in this basin,
but none which occur here has been implicated in the transmission
of tularemisa.

6. The pest insect problem. - Pest mosquitoes, and to a lesser

extent, black flies, punkies (sand flies, no-see-ums), deer flies
end greenheads are & source of annoyance and discomfort in meny parts
of the basin.
7. Mosquitoes. - There are 31 species of mosquitoes known to
occur in the basin of which 21 are ordinarily troublesome as pests.
8. A number of early spring Aedes develop in temporary pools
in forest and grassland in early spring and are important pests.

The principal species are: Aedes aurifer, A. communis, A. excrucians,

A. fitchii, A. implacabilis, A. intrudens, A. punctor, A. stimulans
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and A. trichurus. They are pests principélly during the day and

early evening. Temporary pools favorable for development exist
over a considerable portion of the basin.

9. A few éféii mosquitoes develop not only in the spring in
temporary pools, but also develop intermittently or contimiously
throughout .the summer in certain othgr types of water. Aedes
canadensis and A. cinereus are important pests in this category.

Two additional species, A. sticticus and A. vexans, develop in

large numbers in isolated pools following receding floods. A.
Lvexans is the major pest of this group, not only because it mi-
grates up to three miles or more from its place of development,
but also because it develops in enormous numbers and hés an un-
usually wide range of breeding places.

10. Aedes sollicitans, the salt marsh mosquito, develops

sparingly along the coast in salt marshes flooded by excessively
high or moon tides. A. cantator breeds in bordering brackish
pools.

li. The Northern House mosquito, Culex pipiens, is an urban

pest of moderate intensity throughout the summer months, biting
during the.evening and at night. It develops in water in bar-
rels, cans, fish pools, quarries, street drains and in slow flow-
ing streamé and ponds polluted with garbage, sewage, and other

filth. Mansonia perturbans may be a bad pest locally during the

summer .
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12. Black flies. - Three species of black flies, Prosimulium

hirtipes, Simulium venustum and S. tuberosum, are the principal

pests of this group, although about 1l speciés are known from
Meine. They develop solely in flowing streams, principally in fast-
flowing streams.

13. Deer flies and horseflies. ~ A large number of species of

deer flies and horseflies occur in the basin. Several species of
the genus Chrysops (deer flies) are pests during the deytime in-
flicting painful bites. They are solitary in habits and ordinsri-
ly not many attack at one time. They do not constitute a public
health problem equal to that produced by the mosquitoes, punkies
and black flies. The larvae develop sparingly in a wide variety of

hebitats. The Greenhead fly, Tabanus nigrovittatus, occurs sparing-

ly along the coast in the salt marshes.

1. Punkies. - Punkies, prinmeipally Culicoides obsoletus, are

bad pests in the northern part of the basin. Biting occurs pre-
dominantly in late afternoon. In heavily infested areas, they bite
by the hundreds and in these densities create a public health prob-
lem. Little is known sbout the habitat in which they develop.

15. The active insect season varies from approximately 110
days in the upper reaches to 150 days at the coast. The biting
insects of major importance have a season extending from early to
late May through late July or early August followed by a rapid de-

crease, thereafter, and terminating by lete August or early September.
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During this period, the mosquitoes reach their greatest numbers in
late May, June end July. The black flies first appear in late
April, May or early June end continue through late June, July and
August. The punkies appear principelly in late June and July.
Ticks of importance to man are absent in this basin.

16. A summary of representative collection sites and approxi-
mate densities of the important pest species in the basin is given

in Table 20.

Table 20 - Approximate densities of important‘pest species,
St. Croix River Basin

Locality Mosquitoes:Black flies:Deer flies:Punkies:Greenheads
Calais 5 L 0 0 0
Grend Leke Stream 0 0 0 6 0
Keliyland 6 6 0 6 o}
Moosehorn 0 0 0 6 0
Princeton 6 6 L 6 0
Woodland L L L L 0

17. The figures in Table 20 represent the relative density of
the pest insect population. On this scale the number 10 would rep-
resent the maximum number of pest insects encountered in any given
area in the entire New England-New York area. Such conditions rep-
resent unbearable situations. Zero represents the absence of in-

sects or extremely light densities.
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18. Teble 21 lists representative population centers where the
intensity of the problem is believed severe enough that the desira-
bility of pest control may be considered.

Table 21 - Population centers where insect control

progrems may be desireable,
St. Croix River Basin

Intensity of 1Insects primarily

Locality problem causing problem General type of control

Calais 5 Mosquitoes * Larviciding and for
Black flies adulticiding
Punkies Adulticiding

Princeton 6 . Mosquitoes Lerviciding end /for
Black flies adulticiding

Woodland 5 Mosquitoes Larvieiding and /for
aedulticiding

* Larviciding - killing insects in the larval (immature) stage with
insecticides.
Adulticiding - killing insects in the adult or mature stage.

19. The figures in Table 21 represent the approximate intensity
of the pest insect problem based upon the relative density of the
insects, as well as upon the size of the population to be protected
and the type and extent of the control work involved. The number
10 represents the worst problems in the New England-New York ares
where conditions would be unbearable. Zero would represent no
insect attacks or only very rare annoyances. A figure between 5
and 6 represents the point at which possibility of a control pro-

gram is ordinarily considered worthy of consideration. However,
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these data are limited in their utility in giving only a basis for
strongly supported generalizations on area pest problems. Ad-
ditional site surveys will be required by competent personnel for
determination of necessity and type of control program. During
late May, June and early July, data indicate that the pest insect
populations are at a level at which residents and vacationists at
camps and resorts must seek protection against their attacks. The
major accomplishment from control work would not only be towards
the comfort of the local residents, but an increase in recreational
income may also be expected.

20. No organized control program appears feasible in the sperse-
ly populated portions of the basin. An added influx of tourists may
be expected where the insect problem presently discourages visits to
the vacation areas. Oﬁners of camps and resorts will often find it
profiteble to consider limited control work such as larviciding,
ditching or filling or temporary adulticiding in the immediate vici-
nity of their propertye.

21. No known insect control projects are in operation within the
basin at the present time although there hafe probably been some
localized, temporary projects underteken in end around a few camps

and resorts, especially during severe outbreasks of pest insects.
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BENEFITS AND COSTS OF INSECT CONTROL

22. Because no known projects have been in operation from which
costs and benefits can be calculated, estimates must be based on the
nearest applicable data where such evaluations have been made.

23. The snnoyance produced by biting insects in this basin and
other portions of northern New England is well known. However, the
problem of specifically evaluating the influence is difficult.
Public health inssect control benefits are generally classified as
intangible which are difficult or impractical to measure in terms of
accurate monetary benefits. It is highly improbable that accurate
data can be obtained on medical expenses and man-hours of work lost
8s a result of insect attacks. It is even more difficult to assign
monetary evaluation to benefits derived from the mere freedom from
insect attacks by the inhabitants and workers of the basin where no
actual medical expense or work loss is involved, although these
benefits are probably the most important of all.

2ly. Insect attacks affect recreational income by a reduction of
length of the tourist season amd by & reduction in the use of recrea-
tional facilities. A possible means of partially eveluating temgible
monetary benefits can be maede with some degree of accuracy by a
measurement of these effects of insect attacks upon the recreational
income. Numerous reports from resort operators, State Park superin-
tendents and residents, as well as from studies made in other

localities, indicate that & five percent increase in patronage may
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be expected after the biting insect problem is lessened and time is
allowed for this information to reach the prospeotive tourists. A
yearly average cost for temporary pest insect comtrol in rufal camps
and resorts is estimated to be $L00 per unit over & period of years.
A yearly average cost for the control of pest and /or vector insects
in the St. Croix River Basin where orgapized community projects
could be operated is estimated to be $2,500 yearly over & period of
years. The approximate total number of persons who would benefit

from insect control programs is 11,029.

EFFECTS OF WATER RESOURCES DEVELOPMENTS ON INSECTS

25. Nearly every species of insect of public health importance
in the basin develops in water. Studies in various parts of the
United States have shown that additional insect problems frequently
arise because of habitat alterations resulting from development of
water resources and that in a large measure, these problems can be
minimized or even prevented if specific consideration is given to
them during the planning and construction phases of the projects.
In this basin, extensive watered aress and areas in such localities
are subject to mosquito, black fly, punkie and similar infestations.

26. Wildlife areas of a type favorable for insect produectiorn,
such as shallow water impoundments, should be located preferably
three miles from recreational asreas, urban and suburben develop-
ments, since the flight range of practically 2ll insects of public

health importance in this basin is generally less than three miles.
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If the above type of development is planned closer than three miles
and e potential insect hazard is found inherent in the development
of the project, the developing agency end the appropriate publiec
agency engaged in insect control should insure the carrying out of
required insect control measures. There should be provision made
in the plans for the evaluation, preventicn and control of insect
problems associated with the individual project.

27. It has been found that in some areas the construction of
impoundments for wildlife habitat has resulted in incressed mosquito
breeding. Trees, brush and debris inundated by the impoundment were
not removed and their accumulation along the shores created ideal
~ situations for mosquito breeding. These unkept shorelines created
a vegetative and debris protection equal to that occurring during
the spring in the average swamp and e much more favorable breeding
condition during the summer. If the impoundments are to be used
for wildlife, as well as for recreational purposes, provision should
be made to insure a minimum of insect breeding.

28. The development of farm ponds with proper consideration for
controlling insect production would not increase the public health
nuisance problem. It has been found that insect productior is at a
minimum if the following measures are considered during the planning
of farm ponds:

a. Some of the larger ponds should be stocked with fish.

b. It is also desirable to have three-fourths of the pond
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area at a depth of six to eight feet and the eliminatior of shallow
portions is encouraged.

c. Clean shorelines should be encouraged with the removal
of woody vegetation prior to pond bﬁildipg.

d. In ponds stocked with fish, growth of aquatic plants
is discouraged by fertilization of the pond which increeses plankton,

which in turn decreases sunlight penetration, which in turn decreases

‘aquetic plant growth.

e. The constant sgitation at the shoreline and in shallow
water by livestock, ducks, or other animals helps to discourége in-
sect breeding.

f. Ponds periodically pumped dry or down to a level below
the grassy edges of the banks would be practically free of mosquitoes
and if not filled up too raepidly would probably discourage the devel-
opment of horseflies and deer flies.

29. In developing recreational facilities along the shores of
Grand Leke, Long Leke, East Nusquash Leke, Lower Sysladobsis Lake and
East Grend Lske, consideration should be given to the potential insect
breeding ereas in the vicinity and their effect upon visitors. In-
sofar as possible, they should be located where public health insect
production potential is low and where control cen be effectively
carried out when necessary without undue adverse effect upon wild-

life.
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CONCLUSIONS
%30. a. Epidemiclogical records indicate that vector-borne
diseases do not constitute a public health problem et the present
time although vectors of several human diseases are present.

b. Of the many pest insect groups present in the basir,
the mosquitoces constitute the principal pest problem, followed by
bleck flies in importance. All groups of pest insects, except
ticks, reach densities which constitute a problem in some rural
camps. Control measures in these instances would meterislly re-
duce the incidence of these pests.

¢. The yearly cost for the entire basir to control the
major pest insects in urban areas is estimated to be $2,500. VYear-
ly cost for control in camps and resorts is estimated to be $L,00
per cemp or resort.

d. Benefits derived from pest insect contrcl ere usually
considered intangible. However, it is estimated thet a slight in-
crease in recreational income could be expected as the rosult of
pest inseot contrel in resorts end camps.

e, Farm ponds and wildlife areas may create a public
health problem from the stendpoint of increased insect production
unless precsutions against creation of insect habitets ere in-
cluded in the plamming and construction phases of these water

areas.
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f. Entomologioal surveys at proposed farm ponds and
shallow water sites should be conduoted on each specific site aa
the actual plens for development teke place. This is particularly
important if these developments are constructed near recreational

areas and /or population centers.

INSECT CONTROL PLAN
31l. The plan for the control of insects adverse to publie
health is as follows:

8. Conduet or continue studies and investigations
especially of black fliss, deer fliea and punklies and provide comn-
sultation service to guide control programs.

b. Advige resorts, camps and other recreational interests,
and urban communities with an insect-pest problem to seek the tech-
nical guidance of trained and experienced perscnnel before
inltiating control measures.

¢. Provide for preventive and control measures against
vector and pest insects in the plaming and construotion stages of
water resouroe developments, especially when such developments
would be located within three miles of existing or anticipated
oonters of population or recreationel ereas. In the event poten-
tial hazards are found inherent in the development of & project,
the planning agency and the agemsies oconcerned with the control
of insects adverse to public health should (1) select appropriate

measures for prevention or control of such hazards and (2) insure

X1I1-13




the carrying out of required measures by meking necessary pro-
visions in the project.

d. Maintain limited emtomological surveillance
periodically at certain development sites to determine the ef-
fects of the projeot and its operation end maintenance on in-
seot populations, and to determine when additional insect son-
trol measures mey be necessary.

e. Provide aid in the evaluation of the vector and
pest insect problems in connection with projeets or programs
within a State or on Federal property.

f. Foster liaison among agencies charged with the con-
trol of insects adverse to public health during the planning of
public control programs.

g+ Provide assistance to planners of recreational areas
so that insofar as practical end possible, these areas would be
located where the vector or pest insect production potential is
low and where control can be effectively instituted when neces-
sary without undue adverse effect upon wildlife; and so that
wildlife areas of a type conducive to insect production would be
located preferably three miles or more from recreational areas

and urben end suburben developments.
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SECTION XIV - COORDINATED BASIN PLAN

GENERAL DISCUSSION

1. The St. Croix River is an international stream throughout
it§ entire length, forming part of the boundary between the United
States and Canada. Two-thirds of the basin's area of 1,635 square
miles are in Maine and one-third is in New Brunswick, Censda. This
study has been confined to the United States. More then one-tenth
of the area in Maine is in lakes and streams. Nearly all of the
land is covered with forests which are sources of pulp wood and
lumber. The streams, lekes and forests are used for hunting and
fishing and wilderness recreation.

2. The basin is sparsely settled. About 70 percent of the
9,100 Tnited States inhabitents live in the towns of Calais and
Woodland, Maine which are located on the lower river about 20 miles
upstreem from Passamaquoddy Bay. Calais produces wood products end
shoes and is the center of the food processing industry of the area.
Woodland is the site of a large pulp and paper mill. An outstending
feature of the basin is its semi-wilderness character. The greatest
need is for measures to preserve the excellent hunting and fishing
conditions.

3. Storage end stream flow regulation. - Useful storage in

the basin smounts to nearly 600,000 acre-feet. It is used primarily
as a source of power and for log-driving. Stream flow is now fairly

well reguleted.
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L. Water supply. - Surface water sources are adequate for &ll

water supply needs for the fowseeable future. Any increased utili-
zation of the main stream below Woodlend, Maine for public and
industrial water supply would require pollution control measures.

Approximately half of the ground water supplies presently available
| in rurel areas are not sdequate and better methods of development
ere nesded.

5. Pollution control. - Most of the lakes and streams of the

upper basin are free of pollution. Maintenance of present high
quality waters through stream classification has been accomplished
but correction of the serious pollution below Woodlend, Meine re-
quires pollution control measures.

6. Flood control and drainage. - The naturel storage provided

by existing lakes and marshes reduces rapid run-off. Flood control
measures are not justified at the present time. There are no drain-
age problems.

7+ Power development. - The river is regulated by about

600,000 scre-feet of existipg storage which is utilized chiefly for
power generation and log-driving. Three existing imdustrial and
utility power developments, with a total mechanical and electrical
capacity equivalent to about 22,000 kilowatts, utilize 122 feet of
the availeble head in the lower river. The power needs of the

area are supplied by public utilities of Maine and New Brunswick.
Of 23 sites in the basin investigated in detail for hydroelectric
power development, none proved economically feasible under

present conditions.
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é. Nevigation. - The navigation channel from Passamaquoddy
Bay to Calais is used prinecipally for the transportation of fuel
oils, gasoline, other petroleum products, and fish. The existing
navigation project is adequate for present needs.

9. Fish and wildlife. - The most important nesd of this basin

is the preservation of its eicellent hunting end fishing resources.
In certein lekes, suited to the production of popular cold-water
fishes, these species have been displaced by competitive fishes
better suited to other waters. Research and menagement are re-
quired to restore cold-water fish populations in these lakes and
ponds. In other lakes, better suited to warm-water fishing, there
is need for continuing investigations into the quality of the
fishing. Close cooperation between lendowners and the agencies
concerned with forestry, and fish andlwildlife~is needed in order
properly to menage the geme resources, especially the deer herd.

10. Recreation. - Recreation in this basin consists largely
of hunting, fishing, camping and canoeing. In view of the in-
creasing demands for recrestion in wilderness areas it is im-
portant that some portions of the besin wilderness be preserved
for that purpose. Approach roads, appropriate cemping facilities
and related services are needed.

11. Land menagement. - The land management and forestry

problems and needs of this basin are discussed in Chapter X,

Maine Coastal Area.
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12. Minerals. - Further geologic investigation and mapping
are needed. Discovery of nickel and copper deposits in New
‘Brunswick, Caneda, not far from Celais, Maine suggests the ad-
visability of further investigation within the United States
portion of the basin where similar geologic conditions are known
to exist.

13. 1Inseot econtrol. - At present, insect vector diseases sre

not considered to be of public health significence although the
vectors of these diseases are present in the basin. Control of
pest mosqﬁitoes, black flies and purkies is needed in certsain
parts of the basin where these pests reduce the physical ef-
ficiency and comfort of man and affect his economic status

- through e reduction of use of recreational resources.
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VIEWS OF LOCAL INTERESTS
1&. A publié hearing by the Committee, held at Augusta,
Yaine on June 12, 1952 afforded local interests an opportunity
to express their views wﬁth reference to the procedures and cb-
Jectives of the reéional survey end to bring o the attention of.
the Committee eny resource problemg which should be considered.

Those who appeered generally favored State end locel, rather than

‘Federal, development and' improvement of the matural resources.

In regard to participatién bj the Federal Government, it was sug-
gested thaf its activities be limited to the fields of plaenning
end research. General réquests were made for erosion control.

1lha. When the survey was nearing completion and tentative
findings of +the Committeerhgd been drafted, additional public hearings
were held in order that the Committee mightlobtain the views of
interested parties on the tentative;findings. Public hearings on
this chapter and other chapters on the river basins of Subregion
"A" were held at Berlin, New Hampshire on November 10, 1954, and
at Augusta, Maine, on November 11, 1954,

1bs Those who appeared made no comments which dealt speci=
fically with the content of this chapter. Comments of general
applicability to all the river 5asins of Subregion "A" are summarized
in Chapter II. The views expressed by those who appeared and the
views expfessed in written statements have been considered by the

Committee in the preparation of the reporte
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FEATURES OF THE COORDINATED BASIN PLAN
15 Upon the basis of the inventory of the’land, water and
related resources of the Ste Croix River Basin and tﬁe measures
reéuired for their conservation, development aund utilization, a
Coordinated Basin Plan is presented belowe The details of the several
measures are set forth in Sections III ‘to XIII, inclusive of this
Chapters The principal features of the Coordinated Basin Plan are

as follows:

ae Storage and stream flow regulatione.

No projects for additional storagee.

be Water supplys

(1) An investigation to determine the ground water
potential and the most economical methods of obtaining dependable
ground water supplies. Estimated cost $10,000.

(2) 4 study of the trends of supplemental irrigation

water demends., Estimated cost $500 per yeare

ce Pollution control. =

Installation of facilities for treatment or disposal of
municipal, industrial and private wastes. In the absence of stresam
classifications established by the State Legiélature of Maine which
are required for a definitive plan for control of pollution originating
in the United States portion of the basin, Provisional Flan C as
described in Section V is offered as one of several possible plans to
serve as a gulde or frams of reference in planning water resource

developmente The estimated total first cost is $1,569,000.Provisional

Plan € is summarized as follows:
(1) Munieipal primary sewage treatment facilities
at two communitisese
(2) Individual subsurface sewage disposal facilities

2t Robbinstone
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(3) Industrial waste treatment facilities at ons
pulp end paper mill.

d. Flood control and drainage.

(1) No projects for flood control or dreinage.
(2) Improvement of the warning service to give timely
notice of flood threets.

e. Power develcopment.

No projeots for additional hydroelectric power.
f. Navigation.
' No projects for additionel navigation improvemenf.

g. Fish and wildlife.

(1) Development of a coordinated program of wildlife
management in cooperation with lumberirg interests.

(2) Development of marsh ereas for waterfowl and fur-
bearing animals.

(3) Contirued control of illegal hunting, with con-
sideration of instituting public irformetion programs to curb such
practices.

(L) Construction of fishways at three existing dams on
the St. Croix River to permit runs of esnadromous fishes. Mainten-
ence of proper fish passages at exlsting low dems and provision of
adequate minimum flows.

(5) Investigation of best methods of solving the pro-

blem of incompatible fish populations in the lekes of the basin.
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¥o estimate of the cost of the fish and wildlife feetures
of the Coordinated Basin Plan hes been made.
h. Recrestion.
(1) Establishment of e wilderness tract of 18,000
acres. Estimeted first cost §3L0,000.
(2) Development of four cemp grounds, with lake front-
ages. Estimeted first cost $299,000.
(3) Construction of approximstely LO miles of approsch
roads. Estimeted first cost $6L5,000.
(L) Development of five wayside sreas, LO acres.
Estimated first cost $25,000.

i. Leand management.

See Section XI, Chapter X, Maine Coastal Ares.
j. Minerals.
(1) Quedrengle mapping of selected areas.
(2) Airborne magnetometer surveys.
No estimeste of cost of the minerals features of the
Coordineted Basin Plan has been made.

k. Insect control.

(1) Investigations to determine the best methods of
control of black flies, punkies, and deer flies.

(2) Coordination in the plenning of locations for
recreation areas and wildlife areas so that the measures taken

for control of insects at recreation areas can be effectively
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instituted when necessary without adversely affecting wildlife,
and so that the establishment of wildlife areas will not cause
insect problems at recreation aress or centers of population.

(3) Assistence to urban aress, rurel cemps, and
reéorts in problem evaeluation, and initiation of control measures.
Estimeted average annual control cost for all urban areas §2,500.
Estimated averege annual control costs in rﬁral camps and resorts

$L,00 per unit.

 APPRAISAL OF THE COORDINATED BASIN PLAN

16. The eppraisal of the Coordinated Besin Plem is in-
fluenced by the fact that the plan 1s offered as an inventory
of possibilities rather than as a definite program for imple-
mentation in accordence with a specified tﬁmé schedule. Monetary
velues have been assigned to benefits which can be identified and
measured. Intangible benefits are described. Cost estimates are
based on 1949 prices and ennual charges include amortization,
interest, maintenence and operation. The emortizetion period is
taken as the anticipated useful life of structures. In general,
the interest rete is teken at 2-1 /2 percent for public works and
L pgrqent for private works. The annual costs of features of the
plan which ere of a private nature ere based on private financing,
while features that would normally be provided by municipal, State!

or Federal sgencies are based on public finencing.
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17. Water supply. - The benefits from the water supply in-

vestigations included in the Coordinated Basin Plen are intan-
gible but the findinges would help users of ground water by in-
dicating source arees and economical methods of cbtaining an
adequate supply for domestic or egricultural purposes. The
study of supplemental irrigation would give warning when this
use threetens to infringe upon other water uses. The annual
cost of the supplemental irrigation investigation would be ap~
proximately $500. The estimated cost of the investigation for
the availability of ground water is $10,000.

18. Pollution control. - The pollution control features of

the Coordinated Basin Plan would improve the water quality of the
now polluted reach of the main streem from Woodland to
Passamaquoddy Bay. In addition to inecreasing sesthetic velues
and reducing the chances of waterborne diseases, pollution con-
trol measures would increase the utility of the waters for al-
most all purposes. The benefits of pollution control have not
been assigned a monetary value. The first cost of the pollution
control measures would be $1,569,000 and the emnuel charges
$21,9,000.

19. Fish end wildlife. - The fish and wildlife feetures of

the Coordinated Basin Plan would provide for correction of
asbuses and deficiencies existing in fish and wildlife resources

of the basin. Improved hunting and fishing conditions would
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benefit local residents and would attract to the area ad-

ditionaljsportshen whose expenditures would add to the income

- .of residents catering to their requirements for food, lodging,

guides and equipment. The benefits are intangible and the
costs have not been estimated.

20. Recrestion. - Both tangiblé end intangible benefits would

 result from further devélepmeﬁt-of the resources along the lines

of the recreational features of the Coordinated ﬁasin Plan.

‘ Tangibie benefits ére represented by the monetary expenditures

of visitors patronizing the recreation ereas and facilities. The

snnuel benefits attributable to the plen are estimated to be
about 10 percent of the. estimated inerease in gross annual ex-
penditures, or'about;$2QS,QoQ,H.Annual charges are estimated to-
be aboﬁt‘$96,060 giving a benefit-cost retio of 2¢1 to 1e0s

21l. The improvement in‘physical and mental well-belng of
recreationists has alweys been recognized'as a prime purpose
in the development of outdoor reecreational facilities. The
recreation features of the Coordinated.Basin Plan would provide
such intangible benefits to an inereasing number of persons.

22. Minerals. - The minerals features of the Coordinated Basin
Plen would complete geologie mappiﬁg of selected guedrengles and
indicete the looation of mineral deposit;ngf:qommgxcial value.

The benefits are not capsble of mometary evaluation but they would

be of assistence to engineers, miners end prospectors and might
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result in the inauguration of profitable new industries. No
estirate of cost has been made.

2%. Insect control. - The insect control features of the

Coordinated Basin Plan would meke It possible for camps, re-
sorts and communities to control inseot pests. While the
benefits are not capable of monetary evaluation, they would make
life more comfortable for residents and visitors, andlindirectly
benefit the recreation business by encouraging vacetionists to

stay longer and return. The cost has not been estimated.

RECCOMMENDATION
2li. The Committee recormends tha# the Coordinated Basin Plan,
as heretofore described, serve as a guide for the development,
conservation and use of the land, water and related resources of

the 8t. Croix River Basin.
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